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(54) TRANSMITTER 

(57)Abstract: 

PURPOSE: To form the transmission/reception system in which much more 
information at the same frequency band is sent by solving it that the 
impossibility of transmission information quantity cannot be increased when 
a frequency band is limited in the transmitter sending a digital signal. 
CONSTITUTION: A modulator 4 implementing m-value QAM modulation in a 
transmitter 1 assigns n-value data of a 1st data string to a signal point 
group formed by grouping signal points of n-value 1st data string and p- 

value 2nd and 3rd data strings on a space diagram and sends a modified m~ "^^^^^ 
value QAM modulation signal. A demodulator 25 of a 1st receiver 23 ){* ' *\\ 

demodulates the n- value 1st data string, a 2nd receiver 33 demodulates * J \ \\ 

the 1st and 2nd data strings, a 3rd receiver 43 demodulates the 1st, 2nd If* \\ Y\ fyj) 

and 3rd data strings, and even in the case of the receiver having only n~ „ j \\ \\<S y r , } m 

value demodulation capability of n<m demodulates data of the n-value 1st , . - SJ\ r" r V?/- \ li-iLcdSSai-il 



data string when the m-value modified multi-value modulation wave is 

received in the transmitter. — .< — — *— _ ■ . ■ : . 
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9 4©4o©#»H!^j£»©ffi«&*-rc tti 5, £ 
tt4PSKS!1.6QAMg»©2|«fMjfcTfcf4;:fc# 

[0 0 3 9] CC7fSWSfflSi:3*<eia*i:©H«*We» 

{1*8 2 3©§(f^S;{co^T^S, 

[0040] ?^^;^{t^5 i fc*iae«2 

3 ttHttflSJftejSSSEBT, ^-^ejS* b < ttttSfc* 

©8S5 ltt4PSKj&g«re&>> % ©B^TNftBBUfc^ 
tt Q A M © j£{f«& 1 tf h A MgH£8tg £ ffi V i * © f & 
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2o©fs^t«-itTa**3as«[fe{S3[ffl^a-r*sB 1 

- 2fflffiffi£Slsiei 1 2 2 £*igS3Si£&i: 9 0 ° 

*!&*aK5»ft*H-r*»2-2ffltft«isflai5iKi 23 

[0 0 4 1] ^©^©MS^^-^y^T'y^A^ 
H18C^t. 4-3©fi^jS*»^Lx «**JfflJ»*S 

0 ± if z> tz «> iz — flsag iz itm^&rsmmt^rsm tts© 

a^S^&oT^So — o©^Ji:bT, 1 25* 

(11), m^&l 2.6£.(0 1) , fl^l 2.7 * 

'co o) , ft^i 2 8 * (10) fcsab&ara-sjj* 

1"o £©»#4PSK©*lSS«2 3#iilJ£&5 f -* 

sge-rsfectti^^^eiiis i©m*fc-^feji 

±©!HItta s B*S*t*. Bl 8T-ittB^-rSi:^l §fs 
12 3^?^ ;i/£4Stt 5 1 ©IS-Sffc 4 P S K TSfgf- 
*©fc«fij»S'&:aS«<t*©«fifi(ifiao* D0-a, 
N ©Sggt£ A to &M-t S i: i£{iKS#©««S*§ A TO W 
0 ±t »«f Ml 1 g{g«| 2 3 #g<i ojfg fc fe 3 . 
[0 0 4 2] 1 2 3 fco^TiG^S. MS 1 

g{t££2 3 ttsen i frbozmmm^b b < ^ 

mmffi5 l* i ^.©4PSK©iifIff^-*«Ml 0©** 
I§1 2^^-bT, 'M©7>rt2 2f§fU 
2 4 K± t> §«{t^£ 4 P S Kfl-s§i:^& UTffcWf 
* . » 1 §(S*t 2 3 tt**» 5=5? * 5 1 © 4 P 

. SK*&tt2PSKOfifSSfiU 7^*;i/TVSH£ 

So 

) [0 0 4 3] HI 9i±il§ia©«fiK7D'^ifS 
ttA^gP2 4<tDA^bfc^, aSSI^S^ilSSl 3 1 £ 

7c/2&mmi 3 2iz±t)ym%itm&mm%i#m3iZ 
tis &*mi &m&tti®m 1 3 3 tm 2 tsffi^^iugs 1 

ix, ^-f s. >^^jaansis&i 3 5(c«t a^d>^ h 

»Jtg-^®i:bT^iJ^n, Mi 1 ^JB^lelSS 1 3 6 i: 
Ml 2 ttSUS^IlES 1 3 7 tc i »j 2 o©ffii UfclRflie* 

ttMs i &m&& 2 3 2 1 «t tj mi i ^-^ wt: as 

[0 0 4 4] CCT-§flfS^&EI2 o©-<^ hjimzm 

^rmwi-Zo Tv*)immm5 i©4PSK©ii{im 

&LlZ&-3gm 1 g(IM2 3T*§«$tlff ^tt, t) bfiii 

4 x&±<te^mmw<Lm i $-?:&m2 o© 1 5 
1 ~ 1 5 4 © 4 o©(t ^T-s-y-s. 

[0 0 4 5] 'HHtteaiKte©^ 
©JgBS*^(ftffi^#©«»SSf*Sffi$ix&«^jSiH: 
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<fc^, d©gggt£2 A RO £:£irr?>o 4PSK©IK#5 
®A*©B#{i^-^ 1 5 1 #H 2 0 © | 0 - a«i | ^ 
Arcs I 0 - b»i | ^ A„o<0*tt§rc jjs-fg 1 #B(J«« 1 
5 5£AS£5CG»5'*5 l .k*R^'f*».tt% tlill 
atffftPSnifflfifllTSi. 7>rt2 20H3£b& 

5i{s<i-9©iS*i{i^ 1 §fi«g 2 3 © 4 P S K»gg«ig 

ins, A R ot&s<t5t!:s^t5. zcDmrnwcisMm 

fitSA T oi:^*-rSo 3©ci:(3j:f)T>7 i ^2 2©* 

2 att^s^i/SdSis i©{i^§£«iiT*&5. *^b^ 

©tfjl 6QAM, 6 4QAM4§StSS^lSI 
»i2 5 (a) ©^Jc^Ki^l* 5 (7r/4 + n7r/ 

2 ) ©^«±©fi[sc 8 o©fs-9j^ ^ee bstft-m 
«, 4»ra#sfc«*:D»aaft&««fcT?S6. 1225 

(b) CDidCn7r/8<D^lfi©ffi«B±t: 1 6^©(1 

*iSSBB«-r fttt*2S«w£is» 1 3ici 6mm^^ 
©«as«B^*s;*8ffl-r s - J; & «^js*Mts b 

Sfel4 P S KS 1 6 Q AM£g3{t-^©iH5£iS[£^£S 
3 0l^A,/ (A a + A 2 ) = t a n (7r/ 

8 ) h j& % «t *> n msm i ©{s s iBse usserntt 

5. H2<Oj3lflMlCD®9ji5ittB3EW/SEHiaB6 7©<t 

0 MM^&fifct (121 1 8 ) © Q P S Kft^©ff 
l^AM^Ogi^lltSCtfetgi.. C©i§£rtS 

1 §fl$t 2 3 ©e^jSlffi««Mi» 13 8 tte^©ffl« 

b < ttttl«IOTftPM, AM^£D«It 

[0046] mzmmmi^m.^m9co^ wna*jB 
orc^T^fi^ i © i 6 p s Kcommm^&g&w^-z 

i:^9©<tdt:ff^8 3©zMF^ Wi/#iRi©iBIA 
,feHl 8©5^*;i/:aSe»5 1 © 4 P S Kftig^fitli 
AAToitJ^KtS. f^iiv B9©8$l*IR©e* 
&8 3, 8 4, 8 5, 8 6©fS^-(i^Hax-^t-^ 1 4P 
SKg{f"BJ|gffl^8 Ztlt><Dm*i&& 1 Sfs 

«2 3T-§{sb£i§A, ^©4o©{f^-,£i±H2 0©§ 

h;na©se i#su««tAs. se-pts ssise 

«2 3ttSI9©e^8 3, 8 4, 8 5, 8.6©om 
*aeUTt»H2 OOM^l 5 1 fcJRIBfU (11) 

^ h;0 8 1 ^ bfe ioc, mmm 1 ©^ i-4Hbks^j&» 

9 1© (1 1) , oiDflf-^JiJO (11) T-ig> 
5. 3§2ilPg, mZWMs jB4ft|R©»-&*PI*fcl/t 

16QAM4>L<tt32QAM*>U<B:6 4QAMC1 
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— *jaj©2 b i t©^-^©^$aii1-5^i:t^So 
C©*&tt* 2^-^ JU^SB 3 5 s — ^9J©e^tt^tSB 
1~JB4©^BHS^*»9 1 Cfi**n5fc»SB 1 

*w©e*©«Hc Lfruasai*© 

[0 0 4 7] t» U *S©iWti»©til;&fc:lR#fr& s tev>& 

e>H9©j:a&«e*©fi^4pffiiBi*a;©-«© 1 6~ 

10 6 4 QAMT*HS,T-t?>o b*b, l3JB©,fc-5 CJft±fc 

aii:*r\ »MesT*{i«M©aa* j ti^.si:?j-fe±{j r 
^ i:*B*m©s^ ©rjw» e. asm * nt ^ 

S. c©tt*ttn'4rv h©#T-fe±tf3^ h#&ffiPP§rC 
,fc»>K<:Q:e>S:^ia 3SefcU*ttaMB«g© 
±§-&2 0W, a^l*MT-*) 1 0 0W~2 0 OWSflETf* 
So fct> H9©J:da:e*jSl<Sffi<t*SC©l 6 QA 
MT4PSK^filL,t:aJ:bf;i^l 6QAM©ig*I 
tt2A 1 =A 2 tfeS4>f l 3 A Tojfcg i: &!) S:frT*SS-*" 
20 si:9fiSj»Hi:tt5. Wicttft*»fc*4fc«>t:4PSK 
©gflS©*** 5 ^!?**. *>o4PSK©^lg{I«fc 

ihB*ixT^4*aTfttcinfi»-©tB**»SCii:0:Ji 
L^. ^i«4 0W©^>X^AT-Ji3 6 OW-ifSi:*:!) 

ig^w c mux- s a < jfe * . 

[0 0 4 8] ;:i5, #itT*St5e*K:^T©5te«l 

* s |5lb^:S$©T>7 i ^-©ii^-, HW£{bS:*j££>^B§ 

7'>7 l ^©5HS«Wi:*e-&to«&^5 l i»**AT* 
30 Sfcfffc&feSI****^**. 

[0 0 4 9] cftfcJW*WCi6'*Si:4PSKB:/.J>Sl© 

s*sf5#ft;fe* j e>-r. *c i 6QAMaw7>Tt 

ATfSS^-B-lftSlCm^ofcHDT v«©t5Min«a^ 

£l*T-4PSK^l 6 QAM, «t ») 6 4 DMA^ 

40 [0 0 5 0] 0S*.ttiai OCi^iCA 1 =A2 fc*:S«t 

Ct^T-g-So C©»&4PSK*aiffi-J-Sfc«>©fi« 
A(4)tt^ h;i/9 5T-«^T'#, 2A 1 2 ©^^Mi:^ 
**©fi«A( 1 6)tt'<^ h;U9 6fIIt^ (A 
, + A.) 2 + (Bi + B a ) 2 ©¥75*Ih^?>. 
[0 0 5 1] 

I A ( 4 ) | 2 = A 1 2 + B 1 2 =Ato 2 +Ato 2 =2A T o 2 
| A{ 1 6 ) | 2 = (A 3 + A 2 ) 2 + (B1 + B2) 2 =4A 
to 2 +4 A TO 2 =2 8 Ato 2 
50 I A(l 6) l/l A(4) I =2 
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oSt), 4PSK££{rr£i§£-©2{g©jg^ 4{g© 

— jttW«tS©»"ettlEJg 1 6«Q AMOaWttTtftV^ 
# A ^ A 2 © 2 o©Httfc^«>K!£l- 5 C C i d at 2 
g{g*8 3 3 -esetf * 4 o BIO ©i§£\ S6 1 #»Jfg-3- 

9 1 © tfJ ©ft ^ jA©«Jgffi*l fcfc Aif»5, 4 P S 
KCD«*jaifflffi(i2Aitit^SfcA a /2A 1 &5. A, 

-T.ttiflSOSftJB^iMlfc&i. 4 ©©£««££ 10 
U!tli, ^2§ff^3 3©T>^^-3 2ffi*lr 2 § 
ft 1 »S» 2 3 ©T y^i- 2 2 ©i£gi£g r » CJtr<T 
2 r 2 = 2 r.fcthttiVV 0S*.ttft 1 gd 

£12 3©7>rttflf 3 0cm&£>t6 2g:{i«&3 3©7 

!)Sft2 7 J -*?iJ©«13&;: < fcfK Cin*HDTV©?lS«J« 

e.sm#iiT>^^- 1 s(t«i©s«^a-&^ &#©+>-- 

K^SSW-idt^-CS 5. ^oTSg2gfSg|3 3{i-e 20 
©#^3.X hT-&.fc^„ ddT*. 4PSKCD*- Hgfg 

©fctoceffi&fim** 5 **^ to 0io©a 
»kAa©jt*t:j:»> 4PSK©sie«*fc»-j-*aaBi 

6 APSK©£{tS;f;ii,n 1 e,h§g2g{t*S&3 3©7>>^ 
[0 0 5 2] C©ftMYb5ftSfc«>itl|ELT^3i:, 4 

PSK©«ig-i:>s^^m^^;i/^-ii{ (a,+a,) / 

A,}«fgcn*n a .i:S*-J-4fc, SB16IQAMT 
9©-T« i: #©M^jjSlMffi«IH:A 2 , 4 P S KTgflt 

*ts©e^jsiifflffi«itt2Aix m^&?3&m(Di£m& 30 

A 2 /2A, Tf***»6aM7 , >^^-©i|Mlftrafc^-* 
fcHi i©.fc5ten«i:&s. ttlli 0 itti£fl^*;u 
^-fl5*n,«i:SB2SWS«2 3©7 , >5 l ^-2 2©fgr 
2 ©M»**t-o 

[ 0 0 5 3 ] ^ 1 0 2 ttrawa^j&©»^© l 6 Q A 

— fcjfcSfc bfcJSWCttfcl^. SI l*»6ni 8 *5flSJ£Jl 
±ii-*>bTfcg!2g{f«82 307>ft*lr 2 tt$IJ 

[0 0 5 4] ffia©»£\ S8e«*ttBB£$ftT:l3tK 40 

-5£ftJiLtfcfc£:*i&0. £©£ i:*»e>n 1 6fc£5fgJ2TF 
* i 3*U^£4:j&*ro£*fc&ft. ;fflM§01 1 ©fig 

mi o 3 ©aa-p^-r. ©«**«&£«»*. aw* 

1 0 4 ttgi|z*ju*- 4 flgrcft 2 Sfl^ 2 3 ©T>^ 

^-*sr 2 i±2fg{c>&So ^fcx js i o 5 &mm^*)\< 

[0 0 5 5] iiietfS J:?)/>$v->c: tSrA,i:A 2 T-^ 

rat 

n 16 = {(A 1 + A 2 )/A 1 ) 2 g5 50 
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A 2 ^ 1 . 2 3Ai 

HI 0*6#Me^j&#M©ffi«fc2A(4), «^tgrfa 
5 2 A(16)i:t4^ A(4)i: A (16)- A(4)(iA 1 i:A 2 

^oT{A(16)} 2 ^5{A(14)} 2 ^-rn««t^ 

<*casB©6 4 ap sKaaH*ffl^fe«ft^-r. ig3§ 

<H!4 3li, 6 4fitQAM«ii#T'§5o 

[0 0 5 6] 012 ©^ h ;i/0fc£0 1 0 ©^ h ;b0 
©#8!Hg^l»*4tti&»& 1 6«{CJfiD^-ttfcJ®-&-?rafe 
012 ©^ 1 9 1 ©tffc 1 7 

0 ftS6K>fc LT 4x4=1 6tt©@9j&tf«IHIHii£EK 
£ftTl^. ^©«^ N 4PSKi:©Paffltt5 

fe«>3iMigiti©Ai^ATotis^U3fe(tn«^e)^v%o 

i3§(il4 3©7>rt(D^r 3 i:LT^ mm. 
ffi*<g^n6 4fc3S*L&»&©r»©ffl$ x P1«CL 

r,»={6V(n-l)}ri* 

£&>)>013 6 4ffiQAM©^gr 3 -|±i^{g|Sn© 

[0 0 5 7] ££U 01 2©±5&SEST-fci:gl2§{g 
13 3fgitfcl^4PSK(D2b i t LA>«HT-§ 
fc^OT-ftK fg3©3o©jjiO±tt5jEfoA;*-tt-S 
CB\ »2gjgfl|3 3fc*JB6 4«QAM£H8M»»£>aj 
Jfcl 6ffiQAM5«fi^3#lfg5fcfe-e-5C<h#M$U 
O. 

[0 0 5 8] 01 4© e ta(C3F§Jg©fl^^©^-tr 
>^fefr-5 uktiD 3o©£fiH©P5:fite;iW&fc-*- 

9 1 fctft 1 5 s — * JiJ© 2 b i t © (11) 5S!l !? fcT 

[0 0 5 9] m 1 BJ#SHB^lW 1 8 ltttft 2 

?-^?iJffl2b it© (1 1) 4I6*T6. ft2§ij# 
fJIs^Pl 8 2£fct (01) 5, ft3iij^f!lfi^p 

1 8 3 fctt (oo) *m4wifrmm^&m 1 8 4 ctt 

(1 0) 5$J»3feT3o -®;i:lii7i:flffeS. 

[0060] 01 5©si!iiiEg©^ h)vm*m^Tm 

3 5 s —* #J©f§*aiE«fcB U < IftH^S i:^J^.tf{S* 
,^2 0 1, 205, 209, 2 1 3 * ( 1 1 ) , 

2 0 2, 2 0 6, 2 1 0, 2 1 45 (01) , iS^Oi 2 
03,207,211,2155(00), H^jS 2 0 
4, 208, 212, 2165(10) fc-Tiitt, ft 3 
r-^iJffl2bitOf-^S^lT-^, i2f-^ 
tffiitt, 3Pg»©2 b i t^— ^^ttiLTeit- 

[0 0 6 1 ] 6bi t©^— ^*sJ85J«B"rfft<*«re 
©1#^fc LT 3o©b^.;i/©ttt6©M^?)g{s^T% 2 
bit, 4b it, 6 b i t ©^J&SfsigM©-^— 
eSt^tfrk 3o©pgg©giHP^©pi:tt5^fe-a- 

[0 0 6 2] ^CT-, 3PgSfeS^©^5:f45^fc-B-S 
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[0 0 6 3] hi 5tfe*«t5c, miT—m 
[0 0 6 4] mzm2y : -p^i(om^s miasm i o 

(Dfgtt 9 1 ti 1 5 ©»J#§!|{g^j£»© 18 2, 18 
3,184 (Dm^ti £ ESOT- & 5 <fc ? t^^Bffiillt * 

[0 0 6 5] HI 5T?tt2/3 A 8 £tt«Ufe»#£jas 

•To z.<DM&miwijmm^jimi 8 i©rt»©«-9j& 

2 0 1, 2 0 2©e*jSlllflffittti:A a /6 fcfe*. *3 

§{i«84 3 t? ae-rsa^c^B&sei^^^-sw- 

•ItS. 3©a-&> T>^3 2©4m£r 3 t LT. 
tegtexkm^fr*— £ 4 P S K^{l^^;i/df— ©n 64 
t8X-ibZ>£7£m,-?2>ts r 3 2 =( 1 2r.)V(n- 1 )fc 

i©^77liI16©tii2 2 ItitS. 09*.Kj&2 

2 2, 2 2 3©^-4PSK3IM^^;i' J f— ©6fg0ii 

fe9{g©^M^;i/^-&^6{g©T>7^T-mi, ft 
2, 83©^— *M#fm-?SS£i:#toiP'6. 

£2^— **J©e^S|Hre«**2/3A a fc$fir5< 

tz&)r 2 2 = (3 rj V (n- 1) fc3fct)ft«2 2 3© 
«tot^T^2S{l«|3 3©T>^^-3 2^?<tl, 

[0066] zcDjsmz, mm&(D£o izmmcDmrn*. 
-cm i 23^2 &mm 3 3 ©s®^— * 

d-h&<, £fca^-S£fc&<Se3 7*-*ai*j&6 
d t#T-# S fcv^ffi&efcSSJilttOWffl©;*:**:** 

[0 0 6 7] S(IttI*sKit5fe«)l:, £-fSI2§« 
«83 3*£>ifi^S. ffif«©JBiae«2 3*«2|s**gr 
1 ©'h^^^>^^-T-7 r ^^;^1^5 lC4PSKt 

sHE^awja&fa* 1 ©s§ 1 t—z n tawtf ssiot 

RSLT&S©fc:**U 8 2Se«B3 3T?tt36©»l© 
01 Otc^Lfe 1 6fit©M^r3* 5*2 5*— ^5»J© 1 
6QAM©2lfyb©<i-^fc^C«HrcS«. JBlf* 
— ^?Ui:^fc-a-T 4 b i t CDm^&iBM-ZgZo Z<DWi 
-&A1, A2©it^* s 3tfI^lC«t C©:r-*£ 
0 2 KDmmfflffl$l2 3 ltt^U fKMI§li&CHfl[& 
mZo ») AM«Sl* 5 pJt£h&S 0 

[0 0 6 8] 0 2 1 ©SH 2 gfl$| 3 3©7D«^i^ 
il9©fl Se« 2 3©7n^ ElttSffH 
feSo S^lfc ^-TT>^^-3 2&Tyj-±2 2J:D 

«^MM©J£vMI*S#S'JT?&S. *C, «W§§3 

5©^a5{3mn*Jfflia5 2 3 1 £^ ssi^-^jb*^ 

3 2tm2y=-*fm£.Sl2 3 3£fco„ SB 1 g$iJB£ 
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I3S&1 3 6ttjEJgl 6QAM§«Itl.feif!)AMtII 
tfcfcfeoTl^. £©*§-&, &8gj£?£tt4{i6©ffi£i> 

*w<fr£±& 2 mourn* to- #$BW©»^ 

SEJgl 6 QAM{f-§-©fcfc, 0 2 2©{f- s §^ WHI© 
£5CMtt#»««©i^Waic.fc foT, 

TH 16 = (Ai + Aa/2) / (A, + A 2 ) 

10 [0 0 6 9] i©Al, A2feb<liTH J6 M, #t 
£H©ttm©3UgtitfRtiU j£4Ifl| 1 J: 0 , £ 1 flj 

<Dwz<stbTmm$-hz>o &tiiM.mmm&2 3 1 
e^feiRtHaa u«isttfs&*»s^s^ tns<, 

[0 0 7 0] 0 2 6^^Ty7h7r^^-A 1 /A 2 

©jt**ft^bT^<*aft»ip-rs. Ax/a^^x 
iiiwtaft^i/fcAi/Aactt^&iinsfcfifev^^-tt 

EI 2 6 ©8 2 5*— *8J||£«5 2 3 3*>£>©«H 
{g^£«l§fS«[IIS&2 3 1 C7-f-fl/Mfi'lTX7 
20 — h©MS^|pJ{C^>7 1- 77^^- Ai/Az^fflM 
-fZ>Z£lZ&f)m3%:mm4 3iiy7h777^-$A 
a /A 2 £«31b&<T$mr;fe»[3K#1Si££&S„ $ 
fc^MmfcA 1 /A 2 £gS;&g#&< & OfiggitfJi 

CfcfctSS. «HfBlfil|s]ft2 3 1 tt^U — 2 3 1 a 

£*#o„ T VSf^©^+>^;i/«tMa;S U&v^ o 

^^^MH&gfrrstt, d©«£tfvm-r£i:*:-.fc 
t> gm&M < 4 i: v> -5 ^A 5 ^ £ o 

30 [0071] zommmmifi^cDm^ m 2^-^n 

©SaiiiIt%S. WT, (12 4) ©7D-f+- 

[0 0 7 2] an«$SW#e.na:v^-&T-4)^^<y7 , 3 

1 3©4PSK©IIOT^r?73 0 lOllf-i' 
Woafflttf #5, ^CIT-s ^ff73 o 2-e^i^- 
*8H?£SIS2 3 2T-f#fetlS«ratffg*«W§iJfflia5 2 3 

lC^ISo ««»JWS8 2 3 ltt^^vr3 0 3Tfmi*4 
Xtt2;&£>;^y:/3 13©4PSKtL<li2PSK 
(DmrnttOo NO)S?>7sry73 0 4fm^8Xlil 
40 64f.7,T-;7'3 0 5^|pIo. N0©1^t773 

1 0~.|q)-5. 7r-y7305tiiTH8tTHl 6©?R 
W&ffo» ^T-vrZ 0 6T-«^WSP2 3 lfc£AM« 
fi©HttT H 1 6 -kW, lmS'JB^ESS 1 3 6 i:JB 2 CUSfl 
BflfeBIBl 3 7 izm 5. 7fv73 0 7, 3 1 

1 6 QAM©a^h^27 ; -^^J©S** s ^$tlS. ^ 

{i^^^T-3 1 3£M>K 4P SKfBHSff&d. 
[0 0 7 3] * fcd©tt^ x 022 ©fl^* 85.83 
licos (wt+n7r/2) ©^JK±(dfeS* s , {f-^* 
50 8 4 . 8 6(±;:©£!jg±k:&:^o fcT02 1©^2^ 
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-*5UB*fc»2 3 3«k!JlK3«S£[gg&l 3 1^2r 

-i>m<Dmm^mtamm.^m^m^}k8 4. 8 6©*f 

•So 

[ 0 0 7 4] »2 5 s -^?U*HftBI^Ft6S:»^S3!S^bT 
1 tt£ 1 7*-*5»Jt: J; >) £S8i£?g* 4 5 >^I^ 

8 5^5, zcDtz®, mm$im*Em$&i 3 ltzgtjg 

[0 0 7 5] JfetSfiau J:D % 0 2 3 jcjjs*- £5 
m.6 4QAM©©^5b*3Se>*fC*fc»^-s 0 2 4©7D 
— 3 L -^— hCI5h^T5V7"3 0 4T-m# 1 6T&V>£> 
*IBJr£ft:*7^ :T3 1 0T-m#6 4t*.T** s -?-x!y^$ 

*u ^^73 1 1 -cmm&{g%&tt*-i&^m&. * 

1 2£(pia>-5. i dT-«:^6 4 QAMff#©{§ 
TH«= (Aj + Aa/2) / (A! + A 2 ) 

[0 0 7 6] $ 1 h&m@-3-j&& i 8 i ©cficfe sfg^ 
j&i«©rejB£A» ^ i iij^-fijfi^if i 8 i 

i:U 2H#*HS^S# 1 8 2 ©?§igfcfc (A 2 - 2 A 3 ) , 
mmib-tZt. (A 2 -2A 3 ) / (Ax + A 2 ) fc&S. i 

^■7*3 1 3"e*IWU de^^F^ffl^T-fenti^^-y 
7*3 1 3©4PSKt- #S'JI5ffltfe5l^ 
tt^^-V7°3 0 5^|rIV\ :73 0 7© 1 6 QAM 

O^PS:fT-5o T.'r-VT'Z 0 8fx7-l/- h#;*:#^ 
^i-o-tts ^T773 13©4PSK ; &-Kt:AS. 
[0 0 7 7] ClCDJg^ j£ft*| 1 #0 2 5 (a) t^-f 
J:-5fe<5^Sl©£J&8 QAMfg-sfSriUfiimfc^ 3:T© 
IfMcos (2?rf + n • ^r/4) ©^Jg±Cfe§ 
4jft«I]E»fc,fc»K =£T©8S£l?£#|H]b{i£ffitCiSi 

£ft3<, £©i§£\ EJ5t£LTO:fe^4 P SKg{t#|T- 
fcSS 15*— *?«J©2 b i t litafg, Sg2§fl«83 3 
X'\tm2y : — #?\}<D 1 b 02 5 (a) ti25 (b) 
<Z>fi*jft£BBIttffi&at:&ft (r, 6) iz^ybl^tzis 

fciE'*&iSa6«±o* *) XYJSlSUZ(s^&&Z'7 h£ 

^o*5r, Gl5ftlzm^&&isy h^tfcC-CDM 
SrS^S^ C - C D M C - C D M £ 

[0 0 7 8] J-Ti2 5 (a) CD8PS-APSKCI 

^ESHtt> qpsk©4 ^<Dm^&(D&*\zmmm 

iliDUfe^fflt-feS. cdbT, 02 5 (a) tc^^-J: 
5£QP S K*e> 8 -3©If.^Si)OgSgC- C D M 
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©APSK^sts. c*iH:affiat±c:fc^T« (p 

ole) fe->7 hS#fefl|^jSSigiiDbfcAPSKTffe 
3 it* 1 ^Shifted Pole-APSKBSUT S P - AP S Ki: 
D?«£. d©±§-£\ 0 1 3 9 ic^-Toto h 77^ 

— S a V~> % d t iz «fc *) Q P S K tCigiD^ tltzS 
8 5©^Jf#5£|iT-#5o 8P S-AP SKCDff^tt 
«i?©QPSK©m^^ (r 0 , 0 o ) ©6^8 3 4* 
Sr^rSj^ S 3 r 0 ^fti>7 h ( (S 

a +l) r 0 , 0o) £i£yjOUfc&©T*ag>&o CI -5 L-TQ 
10 P SKtlBjb 2 b i t ©-f-^^>^.;H t 1 b i t© 

[0079] 01 40©n>Xrl'— >3>Ii: 

^"Tctdt^ ffiffi (r 0 , do) , (ro+Siro, 0 O ) 
©8o©M^(c:^gr73iRl(cS 2 r o^{t->7 
tz mttti ftbD f & t lz .<£ *> m tz lz ( r o + S 2 r e , 

do) t (ro+SiTo+SzTo, 0o) © 1 b i t ©I 

^&&m.1}U£tlZ> B ifttt21I©Kdi^|,tK)lb 
i t<DV7^*>^)\,&m£>ti2>o IM16PS-A 
PSKt^tF, 2bit©D-7 f ft>^MJ:lbit 
20 ©•9-7'^>>^.;i/2 t 1 b i t ©1t^-^>^.;i/3 

0 0 1 6-PS-APSK^6>= 1/4 (2n+l)7T 
±fcM9jS****fc«>Bll 9T-BiH^Lfeam©QP SK 

«§iT-§&f>#2 b i t©^lt<-y^-V'>^;bii«^T* 
15. ;©,t7Ciffi^|qIty7ht5C-CDM^ 
S«PSKi:< £S£©«Mj&^&;::fc^T^T-;fc5 Q 
P S KfititM&R*,)S:#t,eiiit|«i5J[S5|f 

«;©®MSt3^©«BS# $r^aih35:<^2 ffift© APS 
30 KS:ffiofc#fiS^^©tSlga©#'^®MM^i:SgH4 

[0 0 8 0] 02 5 (b) ©»^©M^tt«£B«C* 

(tS^S=7r/8©±t$>S„ CtiH: 1 6 P SK©et 
jS©#tI4^©oJ Dttl 6-!r©ff^-^©a*.^S 
3-iroS?) 1 2>r©{f^{c(S^bTV^<, EB^-TSC 
i:C e t^)^ ^<Mfc«-&, d©3>r©(S^^— o©fg 
-f^i^fc L^:*T-4f@©QP SK©(s^h^^^-Cl 
t^T-^Sc id LTHUx&®-&h|5l«tc: UTs QPSK 

40 [0 0 8 1 ] cn£>©{g-^diU£<9 = 7r/4, 0 = tt/4 
+ 7T/8, ^=7T/'4-7r / /8©ftS±{ciBM$tl.5o 
!?AjS7r / /4±JC3?>5QPSK©{g^$:«i^S 
©£iS73 isi iz ± it/ 8 *, y h ^-a-fcM^^i&jjD Ltz t> 
©T-fe5. 0 = ^r/4 ±^:/8©®Htc:$ > Sfc«), Bl^? 
0PSK©6> = ^/4±©lo©f=^i:^^-y-^ o c 

©a-&©^^— ix— h&%=Fm<tez>ifim 1 q 

PSK©§I12 3(c«t?) 4o©^jg±©{=-^i:y;# 
SUT-§SfctoaST-^ 2 b i tfflr-i'tfMJhS. 
[0 0 8 2] nm.->y hC-CDM©!^, ■mS.ifiK/ 
50 n±tc$>^®-&, 8fcfflftff£lBlBtiu ffe©^SEfi«Ji:[5]« 
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±C£^»^tt, te©'ftSK0l©tt^i:E]«C =*■■*" U 7f 

5o 

[0 0 8 3] 01 4 lCfNtctptQPSKXii 

8 - S P - A P S K©<i^,£BS©Mf £431* 

^*2ot^i!lbftflE0*rqIt:±Pi0o««->7 h£-£ 

(r 0 , eo-P^o) ©2-o©e^lfc4MM3*HB^J& 10 
©$C#{£(;:&3. It 1 b i tfflit^-^>^;i/- 

3 #iIAD dMP = P 1 ©8-SP-PSKi; 
Df-&. H 1 4 2 C^-Tid ^^©8 - SP-P SKCOis 
^- jSI * ifig r # IS t S » r o« H- S/ 7 h * -fr fe©^ jSl * in 
;?_£&©£: 1 6-SP-APSK (P, SiS) fctf 
-£o (itl^|5]DT-fe?)8PS-PSK{C < tf)-y-7 r ^-V> 
*;H. 2#B£T*#5o St, ^iT-EI2 5 (b) t 
15. h S^V^feC - C D MM 1 

4 1©±5(CP SK£jg/3T-£3feto, fg— 1tft©«M 
St&tC&fflfSCiitfT-^S. LfrU Sg21£«;©AP 20 

s Kommwimvim^tzm&s mi 4 2 t^-r <t ? us 
gauge - c d Mtt^/i/— rrt©e^jscDiaiHfeJS— c 

m.^m.u^(DC - c d Mttp s k to^mt-^^ < & 

[oo84]025 (b) (Dtt&m&mm&£.mm.w 
$k(Dmxizn&&*&-io m*5&* 1 6 psko«± 

CSll/t^SOT?, 16PSKti!)tiST'gSJ:t 
If^^l/-t>^bTfe5feS)QPSK§i 

«)1 QPSK, 16P 

SK, 1 6 -SRQAM©3-=>©fffl©@^I^i:ifi3Sffi 
WSC-CDMHeDSlWSfeSesUJ&^&iifcSBTf***: 

W-3 b i tS4T-§5. 

[0 0 8 5] ifcCIB3S<B»4 SCo^TSE'**. ^2 
6ttJB3S<i«4 3©7"i3 2/*ia-lS 02 1©S§2§{i 

^3 3 4:KB:filD*Mi:&S. a^jSttSSST 5 — ^5UB 
ig|5 2 3 4#£ijD£ftTVN££thIf$Pi£@S&£8« 
©a»JI6:fc#fc6£i:fcfc&. T>^^4 2©*gr 3 40 
tfr 2 J;!)S?,i:^<)5;5fc», J; fMi^SfSSiSt© 
i&Wf^, 2ttQAM J f>6 4f(tQAM^a^T 

Z.<Dfz&>, 6 4fiiQAM£«irr5fe«K sglis 
S'JB^dlSg 1 3 6ttt£{§^?gtt:*fU 8<t©L^<;i/£# 

[0 0 8 6] 027 ©fl^^-xy-f 79=7 Afc^f 
id^s SBlftBT?H:3r3CD«fl[*»?fffi-r4. 
[0 0 8 7] B2 7fcjjvr«fc-5fc:3o©IES<b£tifcW 50 
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fit, THl M i:TH26 4 i:TH36J s #ati.. 
[0 0 8 8] 

THle4= (A a +A 3 /2) / (A! + A 2 ) 
TH2 6 « = (A a + A 2 /2) / (Ai + A 2 ) 
TH3e<.= (A, + A 2 -A 3 /2) / (Ai + A 2 ) 

[0 0 8 9] ^©Hfift i »), ffiffltft»EL&§fie^fc 

5»J t » 2 x-* flji: ©Kfc LTfft 3 5 s —* ^J©^-* A 5 

anstvSo 12 sci^csss^— ^fUttmK* 1 
m&mm^m 1 8 1 ©* © 4o©fi^ 201, 20 

2, 2 0 3, 2 0 4©#SiJtJ; tk 4figo£»)2bit 
hftSo ;5bT6.b i to* 5*16 4ttQAM©j| 

S3A 5 RJi^&5o 

[0090] £©us©mfa$ij»as2 31^1 ^-^^j 
s^2 3 2<Dmi ; r-*mz<g$Lfiz>m.mmmiz£ 

m, Ai, A 2 , A 3 ©fit#;b#>&©T- J E-©STOTH 
1 e*t T H 2 64 h T H 3 btf 1 HS'Jg£[H]S& 

1 3 6fcS6 2»9JB£iaBU 3 7Ca&»K «»64QA 
M«W£tti&fcfT-5£fcJ&*-eg5. £©»-&«SJ«*K 
(i^ ^ 7 > y^tfifi o T V > % ©T- fF aj $ tltz §{g# U 
*>6 4QAM*«HT?SttVA«fc-5fc:-rS£4:t.-T?£S. 
H2 4 QAM©«^»JfflIg|52 3 1 ©7D-f 

— h^^-T. (12 4) ffll61IQAM©7n-f+ 
— t-fc3t-5jSt©#£aJlliB-r-5. 12 8©7r'y73 0 4 
<fc t) ^^^7*3 2 0 !3m= 3 2&£;*7 i y 7*3 2 2 
©3 2{gQAM£mffl-t-5o N0£fc ?>7r7 73 2 1 T-m 
= 6 4*>$iJgiJU 7,^y 7*3 2 3-CA 3 **Bft3£«WT*» 
£>B£T*£&^7c#>, 7rs»73 0 5 tZ[£U0\ i24i; 
it7D-f + -M:»9, f»16QAM©^15ff 

;;wf'>73 2 3i:Si,i:, AatfH^fltet 

±&s>7s5 i y7'3 2 4T-gM©ff*£:fTt\ 7rf73 
25t$l, ^^JB^ESS^So©^^!?*^ 
<y7*3 2 6ftI6 4 QAMCW^feffW 7r>>73 

2 7T-SK *2, SSS^— *©S££:*tI\ 

3 2 87X7-V-ftf?<|ltWi7<ry73 0 5tC[pJ 
V-> 1 6QAM'4im*LX'}^tttlt£6 4 QAM^4I 

[ 0 0 9 1 ] £ CT% m^lcas^j^ligB^Tj^t-D 
V^^So *»WttKJBl 6 QAM-? 5 , SJB6 4QA 
M©g 1 x-^ 4 P S K 5W» ^T-S^ $ •& i: i 5 
t:»«©-r?tf*4. ^©*^, ilS©4PSKg{fM 

sfflv^fc^•&ttaeJi^g^©^* s fflllh^: *) jEmtzmmft 

<o^©*f^*s^Si:5&?, 0 

[0 0 9 2] atfMmcfcS^asilLT 2» !3©yj^#fe 
So *l©3EriCtt-««a!HloSlH|*:fl«jt: (2n-i) 
7r/4©A«±©flS^.*ftSia*a5 , r?fes. ^2 ©75^; 

ttn7r/8©ftjK±icBSBS, *T©«^*E«baifB 
-T?>7ji£T-&£.„ 
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[0093] m-<Djjm±. 03 8t^btiai:4o 

VMBt* 7V/4 S 3tt/4, 5tt/4, 77T/4£D^Jg 
±fc»«MiSl«it«^^l 8 3. 8 5 ©fs*&2££ 
St. S3 8©i£{t{f-s§©*-f A?^ — MS©*©*^ A 
^d>> hgp4 5 l©^-fejBWS«f^-rBB^fl9K:S66n5^l 
KB^-f A7xCJy h 4 5 2, 4 5 3, 4 5 4, 4 5 5 
Z>-fe<DMMlc&-rgmg.-?Z>o f LT, ^©MJlfflfffc: 
i»r±Efta±© 8 o©OT;Si©rf»©i>a:o©OTjiSi£ 

aii-r*. -tnia.*©*^ a^d^ hT-tiffit©©-^ 

5£5±l3©£lg!l£04 lt^-r^— ^©^IJB^-f 5 >^ 

[0094] c:©»&©as{Be^©rt£fcia4 lfcfflv^ 

TS&fcPU<RiP!*3fcHaii*-f A*Dy h 4 5 2, 

4 5 3, 4 54, 4 5 5£^tr*-f A7.D>.y hg*4 5 1 
ttlo©*ffi5 s -^5U4 9 1, DnSMtS. 

[0 0 9 5] C©ff^-{C(±|5]^^-Y * >*"fll«©«HiJfc 

T", C©E«KI!l4*t>*>ntt. BJ8*-f A*Ds>hCft 
[0 0 9 6] — JS?*— 9 207U- &<Dftffi&fr 

tctt, sT*vrra»ra*4 9 3^0 cnttiBWRTf^-r 

<fc *> ±l3©«6£t«#£ffi©ift{JBtii«## <&5©T-4P 

5 Kge«©«S6«[S^*»fleifc U*>t>^ < T- * & 

[0 0 9 7] d©H»B1HJ«4 9 3tt, SI, S 2, S3 
T-^-TPlWSP 4 9 6 , 4 9 7, 4 9 8, m&-gfr. C© 
gfrfrlcfct, |3]^©fcfe©^.^ — PO — K^BU^©«IHf 

3*aJ4 9 9 &&t>, C©cf{Z(±, ffiffll^ISH^'f AXD y 
b (D&mm PH©flHR^>E«aBiJ©««^F©flMR*«Ao T 

[0 0 9 8] flHBEWB^-f * hffl««©|g^jSitt 

««©ffiffi L *v£> fc & ^ & #>S82li£ l±4PSK §«$ST- 
W£T- * * fc» % {£*B|sJI8g|5EgtiWB I T©rtSt±« 
itS^f§Sfe», £©««A*«tt»SI8E*fifc*C: 

[0099] m4 KDmnsma* 9 3 <D»:\zmmm m& 

5 0 1#&>?, £Jfc^ttQ AM©* Sfc&C* 

s k«e £ H-*- 5 «n«$g# A -o X ^ £ „ 

^©tfffi<i#fSQAM©aHlCfiS'5:©T-, 14 1(Dp] 
J83i££5 0 2©J:^tc|31fflfRtS(04>ic{Mitt48 5 0 24 
Aft£> i:«^«$8©A^#<fc *) 6tHtc& « . 
[0 10 0] 04 2fcfcTDMA;£5££ t fc t>n— ^ b«© 
M^£i£3i§-&©{I^-EKE!T-;&3o 14 1 i:©iiu(± 
7 r — £3^4 9 2, Dntffe©?- *#Jfc©mUcjb*— 

a 5 2 1 #iatt€>*u ccsara*, mmm^&mnz 

flJfeV^. Sfe^— *5U4 9 2©$fcsM3$£(£|5]l8£i:S;fc 
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»©SBWei5 5 2 2]&*ttt*6ft-rv , >S. -©gBRS'ffcfciiuifi 
© (2n-l) »r/ 4 ©fi)[«©e^ b*»2Sfi* ti& 

[oioi] 9®^ifi«2 3<Dmmwim& 

#3Cfco^TBI4 3 tI4 4§^^TPL<il^| 1 „ El 
4 3lC*V^TA*LfeSfge^ttA*iaa2 4 (CAD, 
IMBUES 5 4 l-CH»3tft*$ii&IEBae^© 1 oti: 
10 m*BJ»-5 .4 2 £&e>tltB:fr£ft, £ 1 ^-*?U#B£ 

»m*-r ^ >^fMM§iis5 43^04 i©gm 

lRMB»E«««ft4 9 9#||£;§F*u ¥(D*JK>yx- 
(2n-l) 7r/4©temi5l^©«^-A s AoT < Sfr 
144®i9 5ftia*fl9S:(ft*B^iaaS!l»«-5 5 6 

1 vrnztiz. &mmttmt8®&5 4 5 izmzti, 4 
»flgf**iTaKa6«fi^sij»i5iB5 4t3as6ns. 144 

©fs^-5 6 2©*5fcJ|©tSffltt«5 6 3©{s-*i£:^ft 
IZft&m^&Stx. 5. >^-V— (- 5 6 4©i£©£4 
»:?>t<t^t: (2n- 1) 7r/ 4 ©{fifficil^jS^ 
20 **ffifflB«B^-f ix^Dy h4 5 2*»IH|.^fl?jC$*ix 

«y»BlB&5 4 4fc,t 1* > 7" U^-T 

£>„ c:©M^-(i;i/— 7*7 -r;i/* 5 4 6 SrilD, VC0 5 

4 7 fcase>m»***«B^**i. iBjw^&inisss 4 1 iz 

ii^nSo CoLti3 9®^ilt^t<taJ5: (2n — 

1) 7r/4©fiBa©e^jsi#ffltBs*xs. -©{t^-^a 

fc4»»*SCtJ:DiE*«i:aBaS»5& I B^Tf&*. C© 
30 «K «IS©{Sffi>!) s S*$nS^EI4 l©[H]^a54 9 6 lz 

[0 10 2] 0 4 0 © =fc 5 M ^ffJ 6 4 Q AMff-l'SrSfl 

■rs«-&, b§bs ( 2 n— i ) tz/ 4<Dttm<D$m.x7fi-r 

tiL&mmW&A 7 l©*©©^afc**bT©*ffitBHiW 
^-f A7,D>> h4 5 2, 4 5 2 b^fe^®^6B:ai?,„ ^ 

© & »ii^© 4 p s k ae«Tf {im^^tts^T- # a: ^ 
4PSKCS1 g{f^ 2 3f6, ^mommmm 
£mft-&m&-tzz- t(D j: t)aB^j6*s||^ T . g s fc v> ^ 

40 ^*sfe?>o 

[0 10 3] JJJl±tt3^*X*a©«3aS*ll4ll8lleffl 

[0 10 4] 04 5tt*^©i^^*SC«B^S^I5] 
AABI&2 4*»&©5fie-^l±pjj«tt«[@is 
541Ci9, IllftfSS^ni,,, — ill! 
(SJS85 9 lfc:j;t>jlg$nfcA*<190:4*a*S«Ha5 

9 2 ic*v^-c±jBaiie^t J: bmmmznffi&i&m^ 
mmmn^mmmm 5 4 4 $r®iiT-^fc±isa5 
50 aitte^tt, <4ffltb^ii5 9 3t:^e>ns. -^vco 
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5 4 7*»e>CDB4«aS«ttJS2SJ£ll»5 9 4C«t 
11$^ {4*Bitit^5 9 3 TJliujfc©5ffi^iRS*Mi-5 
fcfltfBifclRSilx ffifflH«9tt;i/-7'7-f fr# 5 4 6 £ 
il/tVC05 4 7Cftfe*ti, »S»3S«kl5Hftffl© 

4 3 till 3 9©*M»T*U&ffi«Ofi^©»CDffiffi« 
3 ©T'l 6 QAMT-fe 6 4 QAM 
T*&> ^ 1 §It 2 3 CD 4 P S KCDSitlT«t *S 

[0 10-5] ftt, 1 6«fl§#SCfcJ:&lEa!*&S£-r 
SSStfcoutiE^S. 02©£{i#l}±, BI4 6lC^ 
■TJ;-5K:«JK1 6QAM©g^jSlSn7c/8©ffifflfc:iB 
«UTa»«3.fcVSfg*fi ; £3. 01 9©JBig«S«2 
3©#"T?Bu BI4 8fcj3v*-.fc5&l 6 1* 

fco3;**;*S©^«B£[IIB&*/aV'«£i:C:.fc !U 
!iSttfS4t-§5. 1 6«{glI]S&6 6 l£<fct), 04 

6 © «t a ta n 7t/ 8 ©ffiffi©e^(i^ i mmizm&z 

tlZtztfyJU— -7yj;\;# 5 4 6 i:VC0 54 1tJ:!)l 
S^i:(3<t!9 1 6 «*»6-Jft»ffifflSttffi-r S 
[0106]«C1 6 5itmilB©*iJ$&KIH-*-S. %H 

n^7tpe>wii]s&6 6 2 tmmme 6 3cj: »k sif, 

mtSttft *) x 6 6 4 -C»W-&to*T c o s 2 6 

£-D<£ 0 *fc*ltt&6 6 5T?tts in20ifeo< 3. 
Cjlf.SS»SI6 6 6T-fSU sin4<9£o<£ c 

[0107] sin29hcos29<p^ BttCU 
T, 6 6 7 HESS 6 6 8 j:l£JMg 6 7 0 £ £ & s 

in89^<5. W0S&6 7 1 fcM@8&6 7 2 fcSsJf 
SCi!) con8e^<5. f btf»^6 7 4CJ; 

Osinl60^< SCfctit) 1 6SSflS#T?g5. 

[0 10 8] W±©J:-5&1 6j«EW5Sfc:«fc»K 1214 6 
©i^&lfMl^bfe^l 6QAMif©^Tffl 

[0 10 9] Sfei4 7©J:-5tte»*bfcSg&6 4 Q 
AM«^©j|^&kl?£T*tl>#, V><o*»©«-5jSitt 

Rime** 4 7 i i tie^-fftT^s©-^ mmm^^— 

[0 110] C:Oj^tU2o©SS4 s a&5. lott 
|5liffl«i&lifnfdI^O(i^^Il bfti^ £ i: t * 
5 tt*Ba<±i&3 aMft&ttflMi t & 4 2: v> a ^J** 5 tb % . 
£5 lottBI3 8T-l&0.Ebfc«fc5Cl3l3B*-f A*D>.y b 
fciSfW-^C tfS5. $4 KTsUy hp4 5 1 ®^©|5] 
SI^A^D'); h©^P^4>tc^T-^-rn7r/8©e;ffl 
©HMMSfflflWU 7 1, 4 7 1 a«®fi*jSiSa8ii: 
Ci6, c:©»!IBI>ftiEfl6CHia*i:Sc4:*»TfS4fe 

[0 111] WlOioCLtl 6SHg#SCC.fc 5, ffij 
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*&ge*©«fifcTf 4 P S KSffitttC J: t> 1 6 Q A 
M^JB6 4QAM©flt^©»jiS«*l}*1?*SfcV>a 

»^ bfett^ 6 4 Q AM©*ai*B£l$©fifcffl«f 

[0 112] W±Bb<ffi^&.fc3£*f5iB©G2£*« 

»»«JtT? RIBS t Sii-r i 3 #T- g % o 
[0 113] £©±§i&£, -o©j£{s8&(c*tLJi&3£ 
10 e«fefc«Wt6***»o3o©»Ji©S{g«fe«|^r5 
uht<t!), Se»©KJfK:ja-&-3fe7 i -^ 

gafc^-Sttfitffcs. ^'hSfcT'^T- tempts 

T*4*Hft3^ h©^ 1 §fl««iAb£A§{i#(ig§ 
15*— *5US«iW£T!SS. *£, 4'S©T>7 i ^-t 
b©l2§i«§«ALfegfif li« 

1, »25*-*?!lfc?i£T?*S. *M<D7">t-}- 
t*^»te©x 3&»3&t)5a3^V©IB3Sfi«ft*XLfe 

AiiSgl, MS 2, ^3? : -^?iJ©^:'r«iSB^T*&4 = 

[0114] use 1 gmmztsimm^ri;? jummmrn 

20 a<l«t-rn«^jB[©-il9!iBH#K:S«-«Fix&n*J:-5 
&ftvMaiireSfg**fc3©g7?&S. S§2gfl$&fcfci5W(± 

UfcV>A*fctt£'J>ft <Tt>?Sl** s fc3,> Ig3§{l«£ 

bTVASo WiffiBS**HDTVBf62SD, lit: 
£!>S:tt©«*Bttcej8-rft«* WHBtSSK^CJ: 5 

m^itx-gZo c©is$.v^B*iagt j ?>tf7 ; ^-->7'^-©3i 

[0 115] W±©J:-5fc4«re&TV£3£fcJ6fliUfc 
3 o©HH©«Mk-y-— tr^ * l o©s*£©js&£St 

flWe«#"T? ^ b # C S i: V > -5 * S * 

S&**«fe*. IQfi«Ttt4PSK, SSK 8 QAM, «JB 

16 QAM, ^6 4QAM©^Lfetf, 3 2QA 
M J f»2 5 6 QAMffeMtt5. 058-^El 

68(a) (b) ©ia&4tt*)b<li8I©ASKi 
tKIitSIttiTflS. 8PSK, 16PS 

K, 3 2PSKT-'fe^SET-#So £fc*»3|T-fci:fljMe 

MX- £ 5 d i: tt v ^ o * T- 4> 5Et v ^ 

[0116] 2 ) ^ss^j 2 ti^is^ij i xmm b 

fe*3i»JMIJSfti5-ffriEfi6*©l6giWb*t «t t) IfeS 

wts&c^tsu mmm<t.mmmm*m.m\stz$><Dx 
& % . i ©»■&■? n-en©»jB^ ^ > *-»n±«ft 

gfc^o S(*Wttt«IAtfDi©BJi^-fr>^;wDtJi© 
7 s — ^ ^^Jx.(S D1-1 h D 3 _ 2 © 2 old^-fij b, Z (Dfrm 
50 t*-^© lo^^ttDi-i^— ^©X7-PIEI6*SD 
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[0117)0*!), ^fSFgjl5 : - J t>>*;i/©7 r -*£# 
SOU SR«JHiE^t«B?^©ttffl<P©iR0IIIEffl«F9 

[0 118] 3ft£ffl^£i:> D 1 ^^>-^;KiD a _ 1 , 

D 2 -a, D 2 - 2 ©2o©-9-^-^>^;i/tJfx.S. 
[0 119] iiifeA*«^©C/N«i:»»^-+>^ 
;U||^-©0 8 7£«^TIftBJ3-r£i:, PgJf^-v >*;i/D 

1- il£«*{£^A:Wi^T*?i£T-*6 0 ^©CNMd 
fcl-S^x CN = d©B#, D.-^ifft^fflStfD!-^ 
D 2 _i, T> z - 2 litm^tltii^ 0 }feCCN=CJSU:fc&3 
^D^ajP^fefcR^Sft, CN = b©^D 2 _ J *sjDt) 
»K CN=a©^FD 2 - 2 *siDt>^o C©«fc-5tCN#± 

tfsc^nt, s*nrtg'fepgji©^at[* s Jix.Tv><. a» 

tfioTVK. d;h,£l2 8 6©e£B§8£i:W£RJt£CN 
«©ST-|5iB^-r^= — ®WtC08 6Hi^8 6 1 fcgVrj; 

oizfcmmm&fk< t&znm\ sffie-§-©c/N«tt 

fST-TS. ^8 5TS&BJ5LfcCN=a£&5:tife&©j£{s 
T>5^;b>£>©gggt£Lai:U CN = bT-fctLb, C 
N=CT-fcfcLc, CN = dT-ttLd, CN=eT-ttLe 

i$,ktM8 5T*l£BJ3U&.fco£Di-a^>>*;i/©.fr#:R 
3©D»-,©a<SnriBI6HSjBH»©*j«8 6 

|SJ«K:bTDi- 2 ^-+>^;i/ 
ttae7 , >?-^-J:t>re«LcJM > rt©1H*8-6 3T-S4T- 
55. ffiitLceirt©«HTftt««8 6 2 t»^*n«& 
»Dl-l*"*>*;!/*B£-e*4. H«tbTfW«8 6 
4T-{iD 2 - 1 ^+>^.;i/* s B^T-t, ^®8 6 5TliD 

2 - 2 5^>^;v#B£nJi£fc&S. C©<fc-5tc LTs C 

Ntt©^{b tc & ^ +■ > * >v tc «'j>-r 
&mo iotc/N ©#fb t#v^-* 

[0 12 0] JUfcWfcSMJfciE^a. CCT-fct^ 

am* 2 a, wmmmzmv^mm-z^z* H87B: 

BJ3 bfcE 2 ©2KI$&©:Td <> ^ t.m bfc©T:P b^itt 
T^£.s&#g&3e CttSEC C^>3— yfcBS-f. # 
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8ti§lffi3{±l-ia-2,2-l,2-2©4o©fct5;*j£fc*>, Aft 
(i^^Di-i, D,- 2v D 2 - ls D 2 - 2 © 4o©ff ^-(-^gf 
bTtB^-rSo ^©-5*. Dw, D i- 2 <f^fcfcff§ 1 E C 
Cx>3-^8 7 1 atAMh, ±ECCx> 
n— ?8 7 2 atIiJECC^>3— ^'8 7 3 a£j£6, 
*U Kt>fTIE©??^{b#&£ft-2>„ 
[0121] ZZ~d.EC Cx>n — #*8 7 2 attflE 
CCx> 3 -^8 7 3 a J:t»*>gfi*«;3i7-IIiEt6*S 
*)oTV>5o C©&» N 0 8 5 © C N -fg/f^> >*;i/ 
10 ©<7^7T*aJiB^bfecfca(3 N j|jP£|| v D.-.f+i/ 

!- 2 i »> C/N©ffiTlcgi^»3tt&reJittJ6i:fcoT 
OS. RDITiESn&Di-^ D i- 2 {s^fcfc-£|&§g 8 7 4 

D 2 -i N Y>z-z^mt.W> 2 E CCx>3-^8 7 1b 
©c(3©S^^ji> rj—^8 7 2 bi:I(IEec^>r3— ? 
8 7 3bfc«k&KDfTIE#^b«*Fft-&JSE»8 7 4bCfc 

20 ECCx>3-^8 7 2bl±liJECCx>3-f 87 3 

b<t ^^-mmmtjifi-m^o £©»&, %n$4ttD 

D»e^J;5»»S©*W«*f^0, i^«gB 5 

^Sfi^i-r-siWbfc^t:«tsDi N D 2 ©2»©i^ap§ 

■5-fTIEtg^©MS'KbtC «t I? D i-i D «XttD,- l4 
D 2 - 2 ©=&^ 2Jf ©HJllft|Ig/Hgig£&oTU.S>. 

[0 12 2] *tc©©^ssei-s«iBsaft9i-j-i. 

08 8ttSMa©ra ^8 7©3if=^© 

30 ^Ifsfl^^^fl bfc^ 2 S@«t 3 3 ©&**J5RBU 

« 1 ©H 2 1 T-SiB^ Lfe* 2 3 3 fcSSK b#tfig 

T*feS 0 ECCf3-^8 7 6a > 8 7 6 b$rigiQLfc 

584>E168(a) (b) ©<fc o ft 4fB*> b < &8 fit© 
VSB#©ASKg9(Ciiffl-r?>C i:*)T-&5c *& % 
PSK, FSK^a^T•^.<tV^o 
[0 12 3] JT> 13 8 8lz&^X, S©?iifce^tt 
«8IS3 5fcJ:e)Di, D 2 {f^i:bTS*^tl^-g|i§3 
a, 3bti^ #^Di_itDi_ 2> D 2 _!, D 2 - 2 ©4 
40 o©I?tfo<t ) ^ f lECCT3-^8 7 6 aJ:i 
2ECCf3-^8 7 6bCA^?n2.. SlECCf 
3-f8 76 aftt, D,-,fi^i«±ECCT3-^8 
7 7 aCJ:!)»i)PjE$nT^jaa3 7fcii^,ns. - 
fi. Di- 2 (f^{iIiJE CC^rJ— ^8 7 8 a$c<£ »)^?) 

fiiE*n^i«»3 7tae>*is« isjaucbTg^Ecc 

^3-^8 7 6bt:i^V^TD 2 - ^ {f^(i±ECC7 ; a- 
^8 7 7 btCii^T, D 2 - 2 «^-H:IiJE 0 05^3-^8 
7 8bfc*^T»»)IJiESn» ^l«ffl$3 7CA*;*;h. 
•So P.t)fTIE$n*:Di-i. Di_ 2> D 2 -i N D 2 _ 2 fi^-{± 
50 -&figa5 3 7t:i>v^T 1 o©fi^h^0t±J^3 6<t OtH 
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[0124] -(dm^s mmmmm&fc&bVi-i&D 

[0 12 5] MfitHigh Code Gain© 
iECCr3-^87 7a, 877bhLow Cod 
e Gain©§iJECCr3-f 8 7 8 a, 8 7 8 b© 
MK:RDPIEffi*©lia»Kb*ff -5*ffi*iE^*o BJE C 
Crn-^t016 5 (b)©ECC Decoder 
©igfcsvr i a & y-Kvnt >#^> B C H ?5F^© «t 

E C Cf 'J - F V >ifi: 'J - F V d € > 

^(Dmm&mft^&ft^tjj^m 12s (d) 

(e) (f ) fcgvTTrellis Decoder7 4 4 p x 7 44 
q, 7 4 4 rSffiV^fcm , 9ITiE©^P^SgSt©^:^V^1g : 

tt«*fe#ffi#*P *> tit v^ § &»fftCD*SCt:B8 bT t±« 

[0126] £fe0 160. 016 7©:7Dy^0fc:*s 

1:t-{>^- 1 J-A-7 5 9K, 9 3 6 b£»W\ [2 1 
6 8 (a) ©Inter leave Table9 5 4 IZ X ?) % <-f >^ 
— U — f ^ > * — U — 9 3 6 b ©f -f > 
^-U-7RAM9 3 6 xT% f 3 — Y~tZ> Z. tlzX 

[0127] ^c-e»aflsja»»*Ji*ia8 9©c/n 

£o EI8 9tC^V^T N K3&8 8 1 ttDi-ift>*W 
Cy/NfcJ.^ — Ix— b©M«S*U ifi«8 8 2B:D 
i- 2 ^^>^;i^©C/Ni:fTIE*©^^-V-h©^^ 

[0 12 8] A*{s-^©C/NfiS*s/jx$ <&ftfcf&§ 
8x fJIE*©f— ^©^-V- Hi^cg <&&o — 5£ 

AiafH$©S*^v- b- b E t hWTfciR* ferJK^ 

JCC/NS±WT«>< i:Da-ie^©II[»8 8 ltf^f 
ioC C/N # e ttT©l^D if* > ^JWDmmfrX- 
&&V^ e ^ C/N < d ©»^D if v W«Htt 

±ei?k if — **iE*fc:ii£-c*&^. 

[0 12 9] C/N = d©B$, Di-ittKDIJIEfB*** 
Di- 2 <fcDiK^&HK KDUIEa©^^-U— httia8 
8 5dC3S-r<t-5CEthtlTfca!3 % f-*£B£T- 
§5. Di- 2 cO|RDfiIiEtfe*a:D,-iKif5S<^ 
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& »§TIE^©^ 7 — 1/ — b D i-i 1$ if <£ < 3& & »|T 
IB£©^-b- h#E 2 hE t h*±@Sfc»||^"e 

[0 13 0] C/Ntf[R|±bTC/N = Ct&ofc^ 
Dl^^^ITIE^©^^ — V— h&&8 8 5 CCSVT 
iaCEthCltit^ f¥£qJtBfc&So ^©Rjft 

r-ttD 2 -i, d 2 - 2 o| D 2 f * >^;i/©a^(±^st^ 
ftttatfeS. C/N©fi|±fc:flH\ C/N = b'fc43 
V > T D 2 f -¥ > * ;i/* s 5S^ £ an T- S £ cfc a £ * 5 o 
10 [0131] $ 6fcC/N#|qI±UC/N = bfcfc-3& 
KMSTC, D 2 - 1 ©X7-l/-h^8 8 5 bC^ti9 
i:Ethtt*J>U D 2 -itf«^T-&5«t'5tSt5o 
d©B$, D 2 _ 2 ©^ — I/— M±Et hi *)*i%^tzti) 
W^X^U^o C/N=a[:*^T^8 8 5 ai:^tJ: 

[0 13 2] ^©ioCb^ §^fTIEi£;£>©^&Hb£ 

20 ^■5S&s* s »s>ix&. 

[0 13 3] f-^#!3i£ffiiigJf©f-*# 
^» UT £Mii^©-^#W£T- * 5 £ o &F«l#Ht £ 
*^0^©^ttfelhffl^bti» c i: i: J: 7t 

3e#©IB^E^ft^ttmM^Ji^bT^^fc«), od 

m-m^miz^x, ?± o^eas*?) fetalis 

vvftM^T-§«T-§£o ^ © J: d £#£*© f v * 

[0134] St, IISegmentf^OTFl/ 
^f-^^lij^EffiBt©*^®^-^^. 06 6©^ 

f-^^High Priority Data D 
i-ihbTS88, H133. 0170, 0172©H 
40 igh code Gain©ECC Encorde 
r7 43at*lfU Sff^4 3©High code 
gai n©E CC Decoder7 5 8 

^ 0 ci©^S;T^iC/N^{bUT, ff^©^^-b- 

b#tfx.TfeH i gh Priority Data 
Di-iO^— M±$Kiftti&V^», fy^;b 

^bi"i>Gr aceful Degradati onM 
SA s »?>ti^o 01 3 3, 01 7 0©£WSS7 4 9, « 
^gf57 6 0(itujn©l 6QAM, 3 2QAMT**, 
50 ^5S^J4T-iE^i)0 5 7 ©4 V SB^i6 8©8 VSB 
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T-&8PSK-e ^Graceful Degradat 
i o nOffomifimbtiZo 

[0 13 5] Ml 3 3, 01 5 6t*"jr«t5 fc. 

High Priority Data£2nd da 
ta stream input 7 4 4©fOECC 
E n c o d e r 7 4 4 a £ T r e 1 1 i s Encod 
er 74 4bT-High code gainffllDHf 
-^•fbSr^rW Low Priority datalE 
CC e n c o d e r 7 4 3 a©W L o w code 
gain©»!>ra-3-Yhfcfr5;ifcfc:J:»K g{fB#©H 
igh Priority datatLowPrio 
rity d a t affii7-l/- <i^olt?i 
£©fc»^*©*rtifeC/N©SMbtc 
SITfe, High Priority Datafig 

V > Sfi*8© <fc 5 C / N <D£fc1fim b V ^ jfe IZ £ V > T 
Low PriorityDataCD$ftt#V\ 
IBKtts&^b-rS. ULHigh PriorityD 
a t attW£;3r*T,S;fc«>ll*7D y^OEfiM»«ttW* 
S*i4&«>, il&#5£t££;h.S;it:;&<, ISMM^y'-f 
X#£{bbfcBiii>#f#£>;h,, Sl«#H:TV«|flS**C 
i: A 5 oJil i: & S £ v^ -5 * b v <=> ft 5 „ 

[0136] (HS£0iJ 3 ) eTF#*&W©ft 3 ©HJ£0>Jfc: 

[0 13 7] H2 9liSQ(S«3©^»iaTf**. ^JS^J 

3 tt*ssra©e3s«« s?* ^/T vaas^^ ix c /s 

^&0!*Sj*U jSffiffi«feft©A;bBMfc4 0 2Hu ftl@j 
HUc. >n — 4 0 1 © A^SP 4 0 3 £ A* U #6S[e] 
g&4 0 4£«fc!3, ft l^-^Jtlf^^-^iJiift 3.7 s 

£ft&. 

[0 13 8] ffe©A:*;B*&4 06, 407, 408 
^H«x>3-^-4 0 1 i:|5j«©«fiE©^2iB^ 
i>3-^-4 0 9, 4 1 0, 4 1 1 C<fct>ffi&§£*i.te 

[0 13 9] :n^ffl4i(5r-^09* 1 , ft 15 s —* 
?iJ©4H©{i^fct, #ig4 1 2©ftl§>a§5 4 1 3fc 

«t t» TDM^s;^©B§rae5{c:^M^b^nT, ft i^— * 

[0140]g2 ^-^JU©®^©^**. b < fcfc 1 95 
(±^S§g4 1 4Ci i>^«fls*ii, ft 2 5 s -* flit bT 

»4L<ttl»tt$IS4 15CJ:!)#ift$ii, ft 3 

e^-^jt btriMftgt i fcs&iia. 

[0 14 1] C*1?> £gltT£<f g| lfli3 -3©^-^ 
?'J^^§5 4fc«t!3^3S0SIlT-iP'<fc^li^fi : (,\ S@ 
a5 5t«t!)7>7 L ^-6i:e^7tc<tt), *M10JC3£ 

•) ^mm i 2t<t!) % an sum 2 3 *?© 3a©§m^ 
[0142] jBia(i«i2 3TftteaBS2 ncts^g 
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r 1 ©/J\g©^>^^-2 2T-SltT, Slte^©*©^ 

% 1 — 2 1 £i 9NTS Cfl^-fe b < 

9 -f KNTS Cfi^*©«*ffcK©|!lMftiB* 4 2 5 ^4 

2 6^B4biB±f^#So 

[0 14 3] f 2§I«3 3f(t *lr 8 ©*l©7 
>5^3 2T-gltT, ft 15 s — *5UM»2 3 2 4:ft2 
7— 2 3 3J,:J;i?ftl5 s -*?'y£;ft2 5 s -* 
5U£fl£U ^211*^=1 — 4 2 2 £<fc HDT 
10 ve^©K*«flE©«*fiftiB* 4 2 7 & b < ttlftfifttt* 
4 2 5, 4 2 6 §rS^b(±J^^-a-So 

[0144] 13 4 3 T-fcfc, r 3 ©*g©7 > 

>5^3 3T-SltT, ft 15 s — *JUS£«2 3 2 fcft 2 
5 s -* 2 3 3 t ft 3 5 s -* ?iJW£gi5 2 3 4 C «fc 

t), ft 15 s -*?Ufcft2 5 s -*?iJi:^3 5 r -*?<J£if£ 
U K5 i *S'7 , ^- J ?»BfeBM[ffl©iffl«jS|fMEHDTV^F 
©i8*)WiME©IWfta*4 2 8*ffi*-J-S. H*gLtiJ;t>4 
2 5, 4 2 6 6, 4 2 7 t)tb^T-^So — «S©^^^;i/ 

TVSfciifis 5 s s>*;i/»{g*|5 lfrfcttaiaFfu ft is 

20 ®«2 3t-geb&»-&* NTSC^©fl^fc©IBMfeaj 

*j4 2 6 i: bTtU^tl-S. 
[0 14 5] T'&, &&II23 0 ©ft llij^Ji 
4 0 107o->^il:lf|, *SJE££Pb<xe^5. j8 
H»BtfSI£©lSMfed^i± A^35 4 0 3 tx*?ti, fl-gt® 
g§4 0 4£3££>ft£o #gt!lg&4 0 4X-itV-y^> 
-^-f >^*SCfc:J:t) 4-3©e^C^«irs. QMF^ 
©7k¥D —7^ 7 -f ;i/* 4 5 1 fcTk^z/W /s;* 7 ^ ;i/* 

4 5 2 lc «t D s *¥ffi^#fc*¥1IMJSfc#fc#*$ 
ft, •y-7"1t>7'U>ygP4 5 3, 4 5 4fZ«t»?, &*?(D 

^■ttSiga— /rx:7-f ;i/^4 5 5 i:ii/N-f ;U7-f ;i/ 

iyiM^t.^msMmmsm^s B&btH 1 .v„fi^c 
-y-^>r>; >^gP4 5 1 1 4 5 seta, 

■9->r«J >^l^-h^mi:bTffi^g|5 4 0 5taie,n 

[0146] 7jc¥«^JE«^-{i, 7 -i 4 

5 9 fcee^-f^;*:?* ;u*4 6 0{cj;»3, *¥ra^S 
a(g«(S*, BSbTH„VJf^t, 7jc¥l^^Sil<£^fl 

40 ^, BSbTH H L H fi^lC^$tl, y-7-V->7i)>?& 
4 6 1, 4 6 2fci !3-9->7-';>^b-hS:TlfT, £E 
i®gP4 0 5 fcafeti*. 

[0147] JEEStSB 4 0 5 TttHuVi.e-^&ft 1 ffffiSB 
4 7 lT•DCT^©g®©BEi®S:^T^^ft l{tJ^SP4 7 2 
«fc 0ft 1 ^-^FUi: LTliitl-fZo 

[0 14 8] H t V^S^ttft2£E«SU4 7 
ft2tB*a54 6 4fc2ie,;h.So H„V L M^H:ft 3Ki^gB 
4 6 3{C«t5E^$iTft2{ii^a5 4 6 4^£&ilS. H 
HV„{f^tt^|s]K4 6 5 (Ci t) affPttflEM(ftlB9 (H 

so „v„i) tm^mmmmmm^ (h h v„2) t^-o-t, 
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ft, H H V„lB:S5 2tB*«4 6 4^ H H V H 2i±g§3fcB 
;fciSP4 6 8 ^2! £> ft So 
[0 14 9] &£B3 lftJB^TBliBlfcT^-^-^ 

2 1 $:Mt^o ^ 2 1 tt*18I 
«23*>&CDfcH;fcu £15*— *?Uo* DDi4A*«5 

0 1 £A;bL5rX^>;/;i/9$5 0 2{:j;DX^7>7 
;i/£8¥^fc«{*ftSB5 0 3 tCctDs iiuifrG>H L V L fs-#£ 

S Lfe^Hi® Jt^^StHK 5 0 4 ^m^as 5 0 5Ci 
DBIBJt*ftS6HbTNTS C{f^GDIIi^5 0 6, NT 

s cft^T^ v^^ymmom^ o 7, ^-f ktv© 10 

y;i/H@CDIB^5 0 8 &b<&, 9-Y KTVW-f K/^ 

^;i/H®cDHi^5 0 9 fctH^So c©*^ yw> 

&m^Z>o jt*«t>NTSC<Z)»-&5 2 5*i:— a«SiB 
E <fc£ 1 0 5 0##»&ft4. *^ ^*;i/anB«5 

1 4 P S KCD— JHO^^^T VKSI*S(ibfe 
»-&fct, *iae«2 3 i:» 180^=3-^4 2 lti 
?>TV|IKfe&«i^ B£T*§So &fc:|2 3 2(0»2BHfe 
ra^-07n ^^E15rfflV>T^2Bi^3— £ 

±r9$5 2 1 ^?)A*U * Ittfiffi 5 2 2T*M?^ 

^— it>ru>^a5 5 2 3^±d 2m<DV>yv> 

^V— bE&5ffi6P— ^^A^S 2 4E±!K Hl 
V L {f^#3££ft£o D 2 e-^ttjB2A*SB5 3 0«t5 
A#U 3 1 t«tt) 3o©{i-5£#lR$ft, 

*2{*fiS5 3 2 h^3f^ge5 3 3 fc N SS3ttftg&5 

3 4lzx *>&*W&JBiV. ^^^>y;v^fts d"— ^ 
— it>^U>^5 3 5, 5 3 6, 5 3 7l:J:D2g© 

3 8, itn^U7^M 5 3 9, SiS/W^*?^ 30 

5 4 0 E £ D^SftSo H L V!.{f-^hHi_VH{l-^ii 
llPJISS 2 5-eiP**ftx *-^-U->7 p, J >^5 4 

1 i:7X¥T3— ;U7^M- 5 4 2 id J; D^fiaSftflfe 
ffi^t&t), iDjfSS 4 3Ei£e>ft4. H»VJt^H 

HV H i{l-^t±ia#^5 2 6C<k!3an#<**u a--^— 9- 

>7U >^SP5 4 4 fczM^W^*:?-* — 5 4 5 Id 
«fc 5 & & AD#£§ 543£J;!>HDT 

V«<DKjB«^8Mfem*HDffi^fc&0a*ffl5 4 6 
?>HDTV^(Z)lli^ai^5 4 7^{li*^ftSo 
D NTS Cm^&lhtl^tl&o 40 

[0 15 0] El 3 3tt^31i&^:3-y-©:^ny^EI 
^Difi^ttftl A*ffl5 2 l*S>D a <g*fctS6 2A:&85 
5 3 0^^>A^b«^EI^=3-^-5 2 7 fcj: Dsuifi 
<0*«-?HDffi^#S££ft4.- Da{I^(±^3 A*Si5 
5 5 1 i D A*bjB*«fflIBifeT ? 3--y-5 5 2 ^^^ 
ffft, t^^VTVW #J:W^jS£ftHHV„2«^# 
W££ft£o £<D{f^fcfcHD{f^fc'&f&SS5 5 3TM 
SftiBSljSPIfeKTVe*, S-HDgfi:&DU*95 
5 4J: DiB*ilB««iBfe«e^5 5 5#tti**ft*. 

[0151] &EHI2 9CD^T-Mftfc^mtl4 0 1 CD 50 



^lfl¥ 7-322219 
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[0 15 2] B3 4tt^-*E^JE|-C*'K 
5!k D 1 i:^2T r -^?"J, D 2 J:*3r-*5iJD3C6o 
©NTSCf t>^;i/L K L2, L3, L 4, L5, 
L 6 h 60(DHD TVf t >^;VM 1 6 i: 6 S 
-HDTVft>^Ml-H65:T©»^ 

TTCDffiF^^Dafi^^L l*&L6*TDM»a«fe 

0 1 £MU^>*;u©H L VJ§^£^£o &ED 2 {f 
^GDK^-f >6 0 2 Jctt^ l^-VV^^tffl^^RfPa 
ffi££E|g 1 ^ H D T V t N T S C fcCDM^tf 

«Mlo*&, tuig©H L V H {f^hH„VJf^^H„yH 

ie*&264o *fcD 3 e^CDb*^-f >6 0 3fctt»l 

0 3 0T*MbfcH H VH-2H l%m&o 
[0 15 3] ££^«l^*>*;i/©TVJ3£31Kbfc 

f§ 111^:3-^4 2 1 ©^^Afefeo— 
KB 3 l©NTSCt)b<(iy^ KNT S C(DTV{f-^ 
#»&ftS. «t:itiS^>^i:*2SWm«3 3fc» 
2HBflfc*>:3— ^4 2 2&&o4t5£©»fi%B:?-*>* 
M8»JUfe»^lilT-*M, Di©K*-f>6 0 
U*2r-^^ D 2 CDH*-f >6 0 2 CDfs 
UT^>*;i/ 1 ©NT S C*fflfcHfc#ffirt£©HD 

[0 15 4] A^T>^^{g«i§T££lg3§{i^ 
4 3 tm 3 Iljffe^n— ^— 4 2 3*feolftlBffi^CD--ffi 
©S(g#ttDi© F^-T > 6 0 1 £D Z (D K^W >6 0 2 
fcDs©^-* >6 0 3©{s-^£-&J®U 
CDN T S C £: [H] D#iart§l?efcIBti[ffl©ljH©ffi»«ffi 
HDTVff-^SrWSo 2*>&3*-?©flb©^*>*;i/4> 
|il«tbTS4$ftSo 

[0 15 5] H3 5ttB'J©K^-f >0*JS"efe5. 
NTSC(Z)^l^>*;i/i±L 1 ^c:|EBSftTV^S. C 
©L HtB^m^com l i'>fAM'f>CDM'f>6 0 

WftfcHflE0B 1 -eiftBB bfcm^«$S&^trtSfKS 1 1 ifi 
AoW^o ifcJcHDTVCD^l^VV^WiL 1 fcM 
liC^i^ntAotl^o MlttHDTVkNTSC 
fc©H»«*-e&-D; D 2 tDK^^> 6 0 2 ^Ky-f > 
6 1 lOS^Aot^So I©1^6Mbp s^NT 

scEwe^ftSRfflbLitutzs-raiix mi©w 

2m<Dl 2Mbp st&^o L 1 i:M 1 ii^-^to^Si: 
1 8'Mbp sCDW«* s il2Se«l3 3 k»2|if3- 
^4 2 3^?)tiS4q]i^§o — afflMRSft 
TV^5E**iS*fflV^«Jl 5Mbp sOffJJfHDTV 

T'ft>^HT*HDTVi:NTSC^»:MT^ 
So ^CD*-&?-^>*;i/2T-ttHDTV0ff4ttT-§3B: 
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^„ S2 lttHDTV©rX^7>r;MI«tft4. * 
fc, ^-^-HDTVIfiiL 1 tMl tH lt^SIL 
TBt^^tLS. 7-;^-H D T V©g^»«ttD3ffl K 
y-f>6 0 3, 6 1 2, 6 1 3£fflV\ NTSC£6M 
bp slzm%.VtzWi-&, -&tt3 6Mbp sjgft, ffiS§£ 
?S<-TixtfWHnttfflBIIR©*iE««j2 0 0 0*(DX—si 

[0156] S3 6 ©lESISMiDaT- 6 o©^^ A 



NT S CffiS8{a^£6Mbp sfcR^Lfc* 



9 10 



fg©54Mbpstffilfl5, -©£«>«); 5 igiSK© 
X-^-HDTVfeeaST**. 
[0157] fiJLhfct, j£{t{I^©S&©zk¥*> b < fill 

^i£©2-5©{i^®sffia-i:ti!3. m&smmito* 

[0 15 8] 0 4 Qttffllir-^^^dW^Dvx 
t £0S11tt4S9 D hiS^ 2 t 1 -^ ?ij© iSJ U < D v 2 i: D 
H2, 3 t^— ^ D va t D H3 ©e^i2M^S: o C 

mir— ^?U©liiHlScfl-^Dvit3NT S 
©IBBTVBWAoTfiOSil 7 s -* JU©;dc¥fi*MS 

^>^U*>fcc>T^&OgSl§{188 2 3fct, NTSC 

^(D{gMm^*m£T-§z>o mm. 7jc^©M^iai 

OiS7>rt^ioil§f«2 3B;, La 
i: M a ff IHDT Vfi -5 Z £ifiX-%Z>o 

»lSIS«23SffllMtt§, T>^^-©fg±; 
lei!?, -JfttNTSC^ iJfliNTSC^HD 

T V#|S£T- 5 £ fc«> 2 ^3;*5]15:-r £> h V^ 5 ^^^^ 

[0159] 125 OttTDMASSICLfci^f, 3^ 
— h 7 2 1 ©$tsaa5tc|lI^gP7 3 1 KSB 
7 4 l#§£tt£>;h,T^3. X, 7b-A©5fesia5{C{i|B] 
KStf^a5 7 2 0 itmifbtlT^Z* -©*§-&&, &t>4 

TVM>„ #J;lfcf, gll*>f AXD9 h75 0t^lft 
>*;U©:£<|5]b§i£©NTSC, HDTV, — 
HDTV£j&5CI §^^A^o;;F7 
5 0~7 5 0 emtMLT^S. fot^S©S 

j£-f£i§£\ ffeghtiLTNTSC, HDTV, * — 
^-HDT V©ffi£#T-§£fc^?5&ffl#&.|>,, X, § 
{l{PJt)Zk¥{i^^>^±T-^lS^2 3>&o«j£© 
i^NTS CTV{i^£iilo<Ii£:r>5^&e>, HDTV 
£S£T-&£o ff§2§{f«g3 3lz-tZ>t&mfgim<D?.- 
/•?-HDTV%||^T-^So ^3§e«S4 3iCt5i:^ 
-M-HDTVIf^^iCI^#|, 0 CLt<SD«k-5fc: 

re&tt©fcstt»->*^Afc«siaj*a. c ©*§-&, m 

5 0©i3^ElT% htft©TDMA^S;T-^ 
<, 04 9©«fc5fca^<5^©B$&8#-S4>iUi£T-;&3o 



20 



30 
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s&E5 iizm-rxotem^mmiz-?fi&jit)i&Mg.<D 

[0 16 0] W±»^fcJ:$fc2«K«3fcJ;»>jgJMBfc 

jg§S!HDTV, HD TVtNT S C-TV©3o©{g-5f 
© (E£tt© & 5 7 is i? JU T VJfc^ # BJfgt & 3 i: V> a £ 

[0161] *^iCil,t^QAM$SRQ 

[0 16 2] tf, 1 6 S R Q AM(Di7-l/- h £ft 
#-T5o H9 9Ji 1 6 SRQ AM©!!^©^^ h;HH 
T-feSo g!l#tRBiC:fc^T, 1 6QAMOS^ fs^fii 
83a, 83b, 84a, 8 5, 83a^©&16$-© 

m^&<Dmm&%fmmT-$> t), ±t 2 <5 

[0 16 3] 1 6QAM©ffi^&8 3attffilSMi0I 
<tt, QM«t t? <5©BgSKCfeSo ddT- 1 6 SRQAMt 
-rSJil^, n^i>7 hfSh^g-TSt, {g^8 3afcfc 
h LT, ^Wfr£©S§8t£nc5 ©&©©{§*;£ 8 
3^»^-a-So CI©t§-&n«: 
0<n<3 

T-^S. $feft©I^!S8 4a, 8 6afey7M,Tl 
^jS 8 4, 8 6 ©{fifat^S/f €> o 

[0164] mi^—^yiicom^m^p e 1 t-rsi; 

[0 16 5] 
[Rl] 



-erfc 



[0 16 6] m2T—tr&]<Dm*)m$:Pe2£'fZ>t 

[0 16 7] 

[»2] 



PC2-I6 = 



-CTfC 



(*■) 



-crfcj 



40 [0168] fc3&5„ te36SRQAMfeL<(±32 
SRQAM©J.^-U-bSfffl[-J-a 0 El 0 0 (±3 6 
SRQAMOe^hMaffeSo SSlftRfciJ^T 
3 6 QAM©M^j&Hffi«ti:2 <5 T*& „ 
[0 16 9] 3 6QAMCD«^ift8 3attffiffittiJ:0ff 
©EBUcfeSo CCDff^8 3 a(i3 6 SRQAMiCft 
£fc{f^j£8 3©{ftB£*>:7 h U &ffitt<fc !? n6 (Dm 
mtte&o &*<Dm^fiLtti'7 KLTffi*jiS8 3, 8 
4, 8 5, 8 6, 9 7, 9 8, 9 9, 1 0 0, 1 0 1 h 
9 (r©d-9jSa»&£Sd-5jSi8¥9 0S-ocDfi^ 

50 Ak»&UT, «JB4PSK5<s«TS«U llf- 



(18) 
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^JD*©*— B£Lfc»&©lS?>*£Pe 1 t U <i 

[0 17 0] 
[»3] 



34 



6 \{W 



) 



Pci-32 erfc , 

3 U-HT 



[0171] i:&£o d©*^ 12 1 0 1 ©C/N-^c 
^ — MUti^- VP e h-e^l^^C/N 
M«£tt#Lfe-0a*5vJ-o AIR 9 0 0 ttibRo&tofie 
**SC©3 2 Q AM©X7 — b — h^7T^^"o 0 5 

b# 1 0<D- 1 . 5*©S8l£r*V3"o 
H^©SRQAM(Z)y7 Hn41. 5 i: bfeS^©^ 1 
pgjfDaGD^— — Hiffi3&9 0 1 ahft 5. 
v — l^isi 0- 15 lC^V^Tfflfg9 0 0C03 2 QAMM 

[0 1 7 2] &fcn= 1. 5CD»&©»2WJiD 2 ©^ 
7-I/-Mitt»9 0 2 aTf^ftl.c ^ — V— 

1 0- 1s ^4d^T. ffl«9 0 2QAMtCtt^ 
TC/N£2. 5 dB±\f^tm^<D^— V— 
B£Tg&V^ fl^9 0 1 b, ffl^9 0 2 blin=2. 

O0D*&<DDi. D 2 £5VTo ft«9 0 2 CfcfcD 2 &^ 
to ^ti^ihft^t.x^-v-b^ioo-i. 5 

^CDfigfcfcOT 2 2 n= 1 . 5, 2. 0. 2. 5<Z)B§, 
3 2QAM£it^T#^D 1 (±5, 8, lOdBKi? 
*U D 2 li2. 5dB*ft«o 
[0 17 3] 3 2SRQAM©i^:v7Hn?:^b 

^— ^^jDat^2^-^5lJD 2 <3DC/NfiiS01 0 3 <D 
i/7 h*ni:C/N0H«ia"e*"r. El 0 3£^Sh 
(86*5,15^ n#0. 8tt±ffetilt PgJie^o 

c/N{scz>^#££ft, ^MStfi^s^fc^b 

iP5. SEo^ 3 2 SRQAMO*&n>0. 8 5<D?k 
fm»$)So 16SRQAM©S^X7-l/- 
M±EI 1 0 2 ©C/NkJi^ — l/— b©HSi©«t^t 

[0 17 4] Ell 0 2t43V^Tft«a9 OOlil 6 QAM 
GD^-l/— hSr^-Tc 9 0 1b, 90 

1 c(£&^SU5r-^?UD a <2n= 1 . 2, 1.5. 
1. 8 <£> iScq^D^i? — \s — h&TF^o ffi»9 0 2 a, 
9 0 2 b, 9 0 2 ctt***2^— *5!JD 2 <Z>n= 1 . 



2, 1. 5, 1. 8<DW&<D^7—\s~-Y&mto 
[0 17 5] HI 0 A(Dis7 Mn t. C/N©||»0J± 
1 6SRQAMOtB^t^ MnS9EYb**&»-&K: 

El 0 4a>£>0J3£>4>&J:-5fc: 1 6 S R QAM©8pn> 
0. 9T^nii*^0^^P§SG^* s ^fbi:^^-t^t) 

[0 17 6] CCT*IM^^^TV0i±figl: 
10 *»B8©SRQAM*afflbfe*^©— 0!l£^*fo Ell 

Ty^co^i^ 1250 f tom^o^myy^i-o) 

7-I/-H&1O0-1. 5Sh^t§ci«9 12 
&y-f Xl/^l/^b, ,£9 1 0B:C/N = 15dBfc:&S 
*^T^*^SCD3 2 QAM^<DS{tRg^^^-r o 
^(Z)L=6 Omi 1 e<DMj$L\Z&\,^X7 : i?# )V<DBT>T 
20 VKS^SiT^^o 

[0177] b*u ^mmo&mgkfromitte^vm 

fflfl9t:C/NJ±5dBCDrtiT*Si&-rSo C/Nffi#gBffi 

aas»a)*«^ <t t>, '>ft<kfeiod b 

Ba* *U 6 0 m i 1 e ©^gW^^rTCDabiST-gff T* 

30 [0 17 8] — ^ #«iH©3 2 SRQ AMfeb< ttH 
6 8[:*t8-VSB©i^ huJ6©J:5^H1 3 3, 
HI 3 7 3«©^Bi:feao *1-1»J1D 

i-it'MP e g i/^;i/CDffij»«KN t s cm^&m t> . 

»l-2»JiD»-2"eNTS C*CD*jJWftKTVjSE^S3S 
>K ^2fgJlD 2 T-HDTVCD^JEiK^^^a-h>b s ^ 
0J*.ttEll 0 5 t43V^T»l-2»ji©'y--tf^J. 
>J7I4jS9 1 0 a©i:d^7 Omi 1 eife<££T*jfc;^ 
U «2|i&JBtt9 1 0 b©«tdtx 5 5mile*jSi 
^^ItSo El 1 0 60D3 2 SRQAMCDit-t^^U 

ii o 6i±=i>t:^— j-V— ^3>4ffv\ HI 5 

3 (DV- ¥ 7s ^ U T m & £ D S»fl9 K: tt» b tz *> © T 
So 01 0 6lC*3V^■rffi«7 0 8^ 7 0 3 c, 703 
a, 7 0 3 b, 7 1 2 &&^£^5£(Z> 3 2 QAM©1t 
-t^xU7x «l-l^BD a - a ©^— tf^^U^, »1- 
2PgJlD a -2(Z)it-lf^ni , J7 ? , ^2Pg)lD 2 a)1t-t:^ 

at), t£*7?5$CD3 2QAMCD1t-t:XniVZ©^-^ 

50 [0 17 9] t£**S©3 2QAM©tt«*aTH:*§ 
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[0 18 0] b*»U *^©3 6 SRQAM^ffll\ 
JBl-lltJiD i-it'MP E G 1 K©<£WT VjEfc#S 

MSl-2PlfJIDi- a TNTS C^b- K© *«TVj&«-S 
^2PgSD 2 T-HDTV©^TV^&^lff 
-r^-t^ctfJ, BH-0 6©i-5CHS»lftK^U-b*© 

h d t v©-?— t*^'; 7©*g# 5 v-r & 
©©s Q>m&m.in>— hcedtvo*- wxy 7© 

5. il0 7li->7h77i'i'-ntb<H:s = l. 8 
ffii^©1t-K^i';7^U Ell 3 5&EI1 0 7© 

it— tr^x. u 7 , *ffl*Tf*ufc*>©T-r. 

[0 18 1] ^©ii;{cj:t), -*Ucfi£**SCt?tt, 

< £: t> WC& bfclf— tT^x U yft fc#^T ttJB^ £ 
©SfgtST* 4» 8?&JS *» b < J±{£8?&Jg ^ U - K T* T V» 

QAMt-tt^t5 e;i/frtf^ffi»©5Hg*t&*«i:l» 
i7tD ^*»fe©tt»ftait 5 J; -5&ilM*fc::i3^T* 

[0 18 2] -SifC^W^^^^TVSf^^Ttt 

h d t v &mm t *> og<g# b t^mm * 

*ONTS C^PAL^SECAM#5£©t£*3?©TVg^|i£ 
Kro-rv^*5W3#t.7*^*;i/3Wa«©**J«fia!-rsci: 
ti^ r^MDT VSfiS©S«g*NT S C?"U- 
K4L<I±LDTV^1/- KT-tefc3#5fs5JiBtc:£S 
£^5£b£#&S. C©fc»giS#l±J:!)il>3&lMlSarfl«J 

[0 18 3] Bji$fcfcgfi*»i««*afe»Tva&<g# 

«tt«t t)^<©flW#*»e)ix*feK)TV<Hilt bT© 

[0184] ESgiC^SiM^b- K©Sfi»*© 
ffi»fctn=2. 5©t§^ 3 6%t£3fe7?5S;fClfcbTte;*; 
•T^o &*:£fE;bTg{f#a s ii;L6. V—tf^VTCO 

[0185] £T. 11 07CD3 2SRQAM0D*-t 
^I'^iC^ioC, nfeb<lis=l. 8©i§-g- 
^^©^jm^^flS. »>7 MSnSrgg-fSC: i:t 
<fc>K &^©i£ SitfHDTV^tltNTSCTV 
§&^©£-^ttia^©jfe^^©!^K>»tf ICfS bT n 
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£g£U SRQAMCDitDzO+t— tTXxiJ77 0 
3 at 7 0 3 b*«l**W 1 K:l95e'r*ci:CJ: »k § 

ft#(ift^;©?S^4Siiie{i«^:©S®#»$:ff ^ ^ i: 

[0 18 6] d©i§£- 
n>l. 0 

©B$, et±©i-5«:»***»e>ix*. tiEoTv 3 2SR 

QAM©S-&nB: 

Kn< 5 

10 RMSfC bT 1 6 SRQ AM©l6Dtt 

Kn< 3 

[0 18 7] C©i^9 9, 11 0 0©ioti/7 h 
4:!S2»*S»*SRQAM3Er3CC:* , V'»T» 
16SRQAM, 32SRQAM, 64SRQAM£j3 
lNTn#1.0iyJ:T*&*lfc£> fl6±SSf^^i5V>T*^BJ© 

[oi8 8] saswcaiftflMg^fteasb&w^sttw 

20 u<ttfi^jsii6ssc:bit % ^n^n^2 7=-^^ mi 
^-*?ut LT##p^©e^7?^£^Tej3i-t&<i:. 

[oi8 9] pcm«jS, ^s>a\ mmmszizm^zt 

[0190] £fc, Stg§09 3-CttH 1 3 3 tC^T J; o lz 
mmfr»&m (TDM) ^Atm^t>^XTDMl,Zi. 
^y=f-^^^)^my, ECC Encode r74 
3ahECC E n c o d e r 7 4 3 J- 2 

o©it^-f >^;i/©x^— IJiE©n— YV'i 

^fiMfe3i©-9-^^>^;i/$:ti^>^-^i:AST-t-5. d 
©i§£\ Ell 3 7 tit<t5C4VSB, 8 VSB, 1 
6VSB©VSB-ASKI^ffl2d©1t7ft>^;i/ 
©Trellis Encoder#©E C Cx>3- ^— ©Code gain 
s£SE*.T*J:^. PbV>Sil§{i^-r53lffi0iJ6©g| 

i 3 i (Di&wtmbT-hztzisbmm-fz. 
[oi9i]EH3i©^D v tmkmmzmn^mm. 
x-mi 3 7©7"D^^s{ig^gffr*fes„ fejM^g© 

iiffif$t©Up converter;§ll0Down 
40 convertor ft&IBftff ££EB©ttft 

K«B»6*ifirt!llHk Klf£<I^iirti[H]gg 
£g£&;i&Cfc£,fc!3iilO#tt:£<, |e] b#tJ&f3 ft 5 c 
tififrfrZ. flfco'T, ^^gJ5©«^i:ilj^li^:<|slb 
TfeSo Pjait bTH8 4©M^,IB^H^>>X^AH:EI 
1 5 6©{SSIi>^^Ai:|Blb«fieT*fe5Cli:>f>sfc*>.5„ 
*t^Sr@#t: bfciA«£-fciu Ell 5 7, 
Lfeul^rliil 5 SOXote&f&ici-zzt&Z'Z 

[0 19 2] 110 6©y^il/- S-3>lC:fe^T8^ 
50 l-l-b-^5 L ^>*;i/D 1 - 1 i:mi-2it7'5 L +>4.;i/D 1 - 2 i: 
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?3lZ 5 dBcDCoding Gain<£)^£ott feifra %m bT^ 
5o SRQAMii "C-CDM" hcfc«ftS*3&BJ3£>{I 
-^^^F-^^SO^S^S; (Constellation-Code Division 
Multiplex) *rectangle-QAM{ZJSfflbfe*)©-efe4o C 
— CDMtiTD M^pF D M tffl£ bfc^fifb#^T*& 

8M4*«'&a:36 s e)ll3B1"So CCDiSfcC- CDMtt« 10 
[0193] C-CDMtTDM*a»^btfc 

^fiwsfflv^&^fflsaR^iy^fi** (fdm) 

fcf, TVttSifcfflO&a^ 191 0 8<Z)TV©-^©JB« 

2 2X'&Z>o *7-O^V77 2 3^Wt'J7 
7 2 4tt*ft«4f:*S.<fcV> D ^Sl^Ti^igW'Sfc 20 

^ttS#*£#£So -<£>t§^, it;*tio{:Kt©^ 
+ U77 2 2£^ttS£ofc:!gl*-vUT7 2 6 i:g2 
*t'J77 2 7t*il*^*lSf7 2 0 h^2{f-^ 
7 2 l^S^^^ia^ifigiT^^o J61{g*7 
2 O^ctDfS^JKTVff-^Sr^&^m^TMff b, S§ 

2{t^7 2 icj;DWjWflfefte**/j^aai*-c36e-r 

[0 19 4] 3 4lCt£*<7>#S;3 2QAMS: 30 

;*:£v^#), Hflfi{±Thresholdltt1t^ J k'>^;i/B©H 
fttTheshold2^1t^T4-5 dB/J>2 <T&^o t£oT 
4 - 5 d B mm<DM* *»o 2 JBCDBJiSaiSI^S-r 
So b*>b, see^CDl/^;i/#Theshold2 
WT^«iSi:t»««<3!)^:rtiS t 5K>sa2fi-5 7 2 1 a© 

(Z)/>S:V^ie*7 2 0 a"ufrSe-r?*a:<«tDx ^2 

[0195] l^U **«3£/B^&»&* mi 0 8fc 40 
^ id Kf^7 2 0CC-CDMCiDff& 
tlS3 2 SRQAM£/BV^1t;/5 1 ^>*;i'l ofA4 
i£AD-r£o C©«fit©fi^it^-V>*;i/1 o f Atd£ 
feCffiHlflfea©^*©**. m2tS^7 21432S 
RQAMiU ^7^*>*;i/l o f B©HMfi£S Iff 
^OS§{aThershold2£^fe-££ 0 ^i-^l^;i/#Th 
reshold- 2CT#oTt»SS-pSft<*:4. ««tt*4 

ai?^r»2e^ffl7 2 1 a©»fc«tDx it:/^>* 
;i/i of b tit ^^>*;i/A#8fi-egi &»eas* 
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V ^ m$t& T h - 2 COm*% V -<)V te iSV^ T *> §«T 

[0 19 6] — *©-9-^^>*;i/K:#a»PifeK©jaE^ 

1 0 5 0 5 2 5*^JJDXT, C-CDM 

tci !> 7 7 5*coit— tf^^iUTAsjntoSo 

[0 19 7] CIGDio^bT, F DM t C — CDMSffi 
JWc ^CD^FDM^iD 2-^©U-^^>*;i/4 

[0 19 8] &KTDMfcC-CDM£)ffl^toi*T^ 
*&ittftS*ffi*iE^So Ell 0 9C^-r<t-5CT^T3 

VM^fci±*¥#effl7 3 2 t^mm^Ul 3 1 
feSo 7K¥'JfiH&3$7 3 2<Z>{i^V^;i/#{&v^£:i:, d 

€rt»^ *¥«««7 3 2(Dmm(D7k¥mmmmxuv 

h 7 3 3, 7 3 3 atlS^r-*, 0SAtt|i»H«^* 

a$7 3 5, 7 3 5 acommimm^^xmmmumm^ 

Dyb 7 3 7, 7 3 7 afcSttT&ISI^&Siflf feti 

S o 

[0199] siii oi±c-cDM<Dmmmx$>z>o 

X N lllllil 6QAM<Dil3&!&<DC-CDM<DZi-- 
Kf!lt>M§TH*^U 01 12tt32 Q AMffiSMffiCDn 
- Kill!? iTHSSto Ell 1 o, mc^nic 
2 5 6 QAM(iiU 2, 3, 4Jf7 4 0 a, 740 
b, 7 4 0 c, 7 4 0 d<D4o©Jgfc:#W-<S>*U 
4, 1 6, 6 4, 2 5 6<r©-fe^>h*«fOo *4Ji 
7 4 0 d©2 5 6 QAM^IfiS^- FV- K 7 4 2 d 
{±8 b i t CD "1 1 1 1 1 1 1 1" TfeSo 2 b 

itft)4oa)3-K7-F741a, 7 4 1b, 74 

1 c, 7 4 1 dfc^SIU S-IS K 2, 3, 41740 
a, 7 4 0 b, 7 4 0 c, 7 4 0 -d(Dif^J«7 4 2 
a, 7 4 2 b, 7 4 2 c, 7 4 2 dlz&* "11", 
"11" "11", "1 1" Sftl&MSTa. ^< bT, 

2 b i tfo^lt/f t>^Vt&b^, 1t^^>* 

;n, it7 r ^^>^;i^2, it^>>^;i/3, it^^ 

3oBlllttl 6QAMCDlfiaK6D*»«jS:W*E« 
HI 1 2tt3 6QAM©lt5iJlfi*^"J-« C-C 
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40 



tiimfrm&mjjis, (fdm) *t$mam&mtt (td 

m) tmfr-&t>-£z>ztiz&*) s miz-y-7^*>*)\s& 

ii^Sfci^-pSbJRtffca. l^ltC-CDMSSt: 
<fc t)Sf LV^Sfb^SifeSIST'^S. Rectangle-QAMfe 

^SC^JxiiffeO^OQAM-^P SK, ASK, LTJI] 

& o 

[0 2 0 0] #J;t«£iiuxE©8 P S-AP SK©-?:/?-* 10 

>*;n©^— u— Mi 

[0 2 0 1 ] 
[«4] 

/ (S2+1)S 



Pei-i = -i-erfcf 



[0 2 0 2] tr^*>*;u2©Pe 2 - 8 tt 

[0 2 0 3] 

HS5J 



PC2-8 < 



-erfc 



(— ) 

* 2a ' 



Pci-is =-Lcrfc/— i— UXcrfc f. 

-Hi 



[0 2 0 6] 1f^^>^;i/2©3i7— 1 
[0 2 0 7] 
[IS 7] 

^-Ledfef-M-V-Lafef-g^U-Leife/ P* 8 * 8 > 
< \ 20 / 8 \ 2o / 8 \ 2o / 

[0 2 0 8] •9"7'^^>^;i/3©i^— \y— hli 

[0 2 0 9] 

[&8] 



p eJI o=J- e rfcf-§2L , | 
2 V 2o y 



20 



[0 2 10] TStf 3. 

[021 1] 13 7tt^ffi^4©±^©^^^A^T-$) 
4. Stail<W4H:aafi«|3'CKWL,fcgSI««*jfe±Jfc3S 30 

xmm\stzm2 9 t<om^&. mmm(D-ry^i-6 a* 5 

7>^^-2 la, 3 1a, 4 1 a#«!±ei£ffl7>7^ 
v\ Sfe±&^©^{±iils7'>^^6 afc§{gMi:©Sg 

&»k m£<Dmmmxmiz%>mGiAM£mistzm^x& 
£<mmxz?&m$:im-f2>zti*x&te^o 40 
[0212] u*u*»fla©eai««sffli'>&»& % m 

3 7©£? lcj§3gf|tfc::r>7^2 2a#fc-5 35 1 $<S4t 
2 3l£gjfc6 4QMAgf§fi^&L<fcfc^l 6 QAM 
^fl^Srg© LT 4 P S Kt- KT-aS 1 t 1 -^ 
yiJ©D l{f^£ff£-f &©T-NTS C©TVfI-5f#f#£, 

[0213] »rJC*8§@EtCT>5 i ^-3 2 atf$>i,^2S 

mm 3 3T-ttiijam^A s 5E^v>fes!)^i 6*fc<i6 

4 QAM<i^a>£>!g 2 7 r -*?U££I l^-^^iJ^mST- 50 



[0204] 16-PS-APSK (P SI) Wf?- 
* >^;i/ 1 ©X7-V- H± 
[0 2 0 5] 
[»6] 

#HDTV{t^#f# £>ti3 0 ftoTHfcTVWBfcHD 
TVTflWT^S. 

[0 2 14] i£Eg8lfCfeS^@iS^g©7'>7 i ^- 
4 2 afetiOJB3.ge«|4 3tt«&P£ffi;6 4QAM{g 
^©«SBC^ftgiK"t?*4fc«>JBl, 2, 3, 5 s —* 
8JD1, D2, D3fc«HLjBJM!Mfc*HDTV<g^# 
HbTV^fc^SfeHfcHfcHJr©;*--^ 
-HDTVfllT^S. 

[0 2 15] C©«£-©^«&©ffiS#?£&03 4, 0 
3 5 s 03 6©l3&ffiUTB#F£#«iB«£jliSg&EBfc: 
SS^^5CfcK:«t ?Ji5il§T-^S. E34©£-5£1£> 
6 6 f- + > * ; 1/ $ T- ft «[R ifi to B gij ^ £> ft T V \ £ D 

1 il^CN T S C© L 1 1 f + >*^/C, D 2fl^- 
©^l^-^>^;i/©M 1 CHDTVOf^fi^ D3 
fI-^©^l^^>^;i/©H 1 £SiS8?^SHDT V©M 
#tif ^feEg-T 5 C £: £ <fc t> N T S C t H D T V tmm 
^SHD T V£|5]— ©f=--\> >^J\sXMfS~t&ZL £.tfiX§ 
5. *fei3 5, ^3 6©<td tffe©5 L ^>^;i/©D 2 

iUK©H D T V-'MBJlSjSPfltKH D T V#£fcjgT- 1 3 . 
[0 2 16] a±©i-5tcSv>k:p5:14©feS3o©7 r 
^*;i/TV%±»3@lfe lo©?-*>*;i/&u<fcj:ffe©^ 
+ >^©D2, D 3©^««ft«fflUTttj3STS4 4: 
V» 5 *£SB,S©t§-g\ lilb^-VV^^Tflilt 

rt«©TV»fife«tiWffe«T?a&ixtf, «fc?)i£&ffi©itb££ 

[0 2 17] T^^l/JtLtfifcj&i: LX 1 6 QAM*fflH 
it 6 M H z H D T VftSf ASft^ ^ ^ § „ 

Lif U d*! fe©^{iN T S C £ (DM ±L&&?£^ tztbm 

b#3s&N t s c©sy^-v y*)i>xmm-fz>V4 

-^ZhJi&nmm&m&ttiL^X^&o tfcl6QAM 
©S^ &mxgZV-Vx^i)7ifi8i<tjiZ,ztifi : ? 

^©§«^T- 1) *M^JgT-S»fe^T- 1 h tztbM%V 
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- 1:^^ v y&fc^t^ . 

[0 2 1 8] 05 2ttt£^*3ftT^S£5$©HDT 

v ©^ $ jim±mm^(D§:mw^m$,m & t © 

T% ffcStEaSlUFilT^a^S&ffl^fcHDTV©^* 
;i/Jfc29a 701*t.HDT V©S6T? * 2. gff qJISffltt 
7 0 2i:Rjgt57^D^Stll7 1 1 ©g«qjffi«8 
7 l'2fe^bTV^5. Wf©*fc-*-<&«B8B7 1 3Ci 
^■Ctt7 , ^-D^SC3ay3 7 1 lOtJBSSCJ:!), 'J>£< 
i:*HDTV^lt§It53hi) s -e§«:<'5:5. 
[ 0 2 1 9 ] ftCH 5 3 tm&WlZ <fc 2. pgif ^©StifeS- 10 

©a&e«*©*^ «a*Jffi3M**HS^& 

to, HDTv©*p«ueaeqii6*«7 o 3tt±jfi©fie 

*#5S©§{I <UtE«^ 7 0 2 i t) ST* < * 4 . bfr 
Us «6*»a©aenflB1H«7 0 2 £ Uj£v^B©5r"^ 
*;i/NT S C^©fi»flfcje«g^riB««7 0 4 amsp^e-t 

So w±©2o©tt*a»e>*j*$*i4. i©*^©^^ 
^;i/JS^7 0 lfrftr^-o^ttsis? i 1 

*ttH5 2T^bfefiE^SfcHl'^;i'"£fc<&. 

[0 22 0] r ©«-&. *^b^t-{±t^-o y&mm 7 1 20 

1?&-t2>o 1 otiHD TV^NTS C iSfST'^'fcV^ 
li*«M^7 0 5ffe5. *B2ttJ!&SSgW-4t>©©N 
TSC**6Sti!i:H«K:SflrPS*aS2JB5S1B*7 0 6 
T— mffiUX-7F.-f° Z CT-JiN T S C i£ C/N#{g; < T 
fcgteRjfiB&JB 1 7 s -* JU U-C^SfeK)7tn^ 

©7 1 1 ©wgas^ctD c/N«TbttffiS©» 

[0 2 2 1] *3tt#*l3ttHDTV#Sra-T?*-tV^ 
;M$^ttNTSC©*SMT?SS8 3#*«#7 0 7 30 

[0 2 2 2] £Lh©<fc-5 iz \sX®&.15&& t>S*^mi©H 
DTV©§{fffi*£i£g^R(*<&S#v NTSCStfefe 
g<t^Bfct:j£:<&£o SfefcTT-D^aSIW? 1 i*>e> 
©tt*K J: tJ^^ST-fctHD T VtfSSSfc: £ 5 SIS t? 
t &>&>o fcfRiStCiSVT HDTVt |5]— ©#®& N T 
S CT-§fsoIt£i:&2>. 3 -5 bTSfflOgfS^ t61S^# 
*rl3K||iJisrrS^5^lll#&S. -©*§-o\ Sij&B© 
2Se**«&£W*>-rcfcfc.fc?K HDTV©5WSrTI6 

4S«*«tt"CSft*.ofei***«^ T7-n^Si:©ll 
«JW*t:*JV^T^ NTS C T V© p D p{4T-1£ffl#§{aT- S 
S. 

[0223] *&2»»©e2i*a;*ffiv^fefi«feSbfe 

*5 N ^7 8©^KEB0©iafc: 3PWJl©{Kj£;£5$£ffi 
V^Cfcfeffc*. HDTV^HDTV, NTSC, <£ 
M^JKNT S C©3o©l^;b©BHfef::#gf U m@? 
ZZtlz*.*), H5 3©SSqII6««tt2Ji*»&3JBC 
J£4* 0 fl^JittlSi ^««fc«t 4 i: i: 4) C 2 PgB£j£T- £ 
-£ < SHS^F WC* o fclg 1 SSS«^ 7 0 5 TttffifMfc 50 
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JgN T S C T V©affl-CSffl**S©nII64:«6*. ei±tt 

feo 

[0 2 2 4] ^(C^^^^ji^^T-o^a^tS*** 
# * v ^ i: v ^ -5 £$&#© 4> 4: C *sl* S^ISE0!1 . 

S£4-jt-Ctt&&&V , > 0 t£oT7^*;i/iSj£©>l{tl^ 

£©»&, ee3fe^s;©i 6qam j p4ask^io 

ij§-£\ 05 4©W* : K®0{-^"r<t'5{-— S£4S&T-^b 
TzSt.m^&ffi&l 1 3#;*;£^fc«>HDTV©§{iBJi6 
«a7 0 8tt^:rf]t/J%$<ft^Tb*-5. -y— tr^^U 
y&m<te*), ^©7}§fi##»sfctox#>it-#« 

4„ ^oT^*ST-(±&^*** 5 ^WCJ5£5ibt< 
[0 2 2 5] 5 5 £#^BJ3©;&3&;fr5$£fflV<>fet§ 

h d t v©iaiwftKg© mmmm o 3 « x 

t^#S©g«^flB**7 0 8*»>eTSKfcS. b*> 
U fSe*»SCJ:Dl£V^H©NTSC«f©fil!m«SM 
111^^7 0 4#f#£>tvS. — fi*MSlT*^?-SP#fc^ Is) 
— SfflS HDTV l^;i/-eB:g©T- 1 &V->#, NT S C 

i/^-egfi-c s 4««**-r. £©-5 1 

7 0 5ld*5V^TT7-D^SJii^7 1 1 *>£>©Sfi*£g 
ft, HDTV&, NTSCtiW;&9eT?*&t\, 
[0 2 2 6] J^±©J:dt-|B]b«^JS©«^ #$BIE 
©pgjf MJOlT-JiH D T VSffi©g<i nJtBJtMSli^TJfc 
<&«— H-SiffiSNTSCTVOSffiT-SfiT- 
^S^tfii^So ^©fe«)«ESSJS©-y-— tfX^'JTA 5 
^i^4i:V^^3aSA 5 fe2). «fc !)^<©Sfl#^SieSa 
HD TV/NT 

w&7"v*frtem%mm<D&m&mz.tz&mx-&Tj-v 
^3i^©j55*«aytt«8w$tis fe«>«*9fiflE*9i < -r 

SClt^T-SSo ifflfifj^tH D T VOt - K^x ij T 

^ 2 7 s — * 5y©d-^ft©MPH&ss&-r 5 - 1 1 «t t> 0 5 

5T?*bfc7*s;*;UHDTVINTSC©5^nI«eJIM* 
=r V ;u N T S C ©Sit RltgSfe^SPS -r S C h * s t- 
*S. i©»^ fiilCi^tf lr-^?yt:, i©IH 
PS©tflS*52lfi-rS-htC«t»)s i^SbTgfltfT- 

SSo 

[0 2 2 7] i5 6lt ^^^^^l/tt^CWDe^fc 
»^©a&*R8EBIftSVr. C©^s S!5 2 2:SV^imS 

^fi^^^^S^fTO^^*;^^? 0 1 at* 

a»««aeRitiffl*7 0 3(iT7-ayTvaiifci5]^ 

©»<gUi61H«7 0 2^T*1£^T*§S. 

[0228] -t b-ciw*©se^ri6««©a6««7 1 
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T-ttSfflftHDTV©ffi{4T-l±W£T-#&^#, Sft^ 

t s cTv©ffit&T-§<re#&o *fe#«css^iifttt 
© y > ^ ^ * m v ^ fc t y t- i- ©is istt # c & a » 
s»©«HftHDTv©BMC[-eaets«. {&M&.m% 
m m tmm i o 4 «, 7tD^TVM©ifosii 

7 0 2i5)£<4!3, m&©^J3©ffi/!?£l£3 

{ipJi£«t*£7 0 4 a©M-&ffi^7 15, 7 16 X-&7> 
y^-OffiiattO^raCSfeSSKaiJBOSffl^NTS CTV 
©ffitST-B^T-tS. 
[0 2 2 9] *»>StD«*©7*S?^;W»SS©*»« 

SRFWfciJv^-ctdJiiBi*^"* fetwnsn, *ssmi© 
mmmcD^mmizx oE^-^xurcDHDTv 

s©*tt«3a&#5tfcauai-*c <t i>«e##5£*:i^gx© 

j£v^ffi©H D T V§<iS6fflftfl£&-r 4 i: i: *» 

*>NT s CTv©&tre#jffl#§{l-?#3fc«>^ tf-^ 

U7'©^a»* t ^:rtifc«/J>-i-S'i:v^-5 
[0 2 3 0] (%NE0!l 5 ) HS£0fl 5 tfrMBGB&Srtigfl 

5 ASK£iCfcffl^fc»&©^0!-Cfcai3 5 7 tt 
%6Eftl 5C4ICVSB-ASK {f^g ^- jSUE«I2 ft * 
b, 4 ~3(Dm^J& 721, 722, 723, 7 2 4 ft & 
o 0 06 8 (a) Ji8fil©VS B{g-«t©C o n s t e 1 
lationSSt. 4f©I62bitOT-?v 8 
{»©t§-&4 b i t©^-*ft lJ3»?T-j£&-i:#T-£ 
S. 4VSB©*&, {f-S-^7 2 1, 7 2 2, 7 2 3, 
7 2 4ft0ajx.f£O 0, 0 1, 10, 1 ltM^SC 

[o 2 3 i ] fcmwiz&z&mm&m&fiotzibiz^ m 

5 8 ©4 1 eve lVSBf®4 1 eve 1ASK©§ 
^j£UE«Blfcjj*-*-J:-5 6:^ «*^7 2 1. 7 2 2 ft 1 o 
©^-7oS D ^ 1 ©if M7 2 5 i bTSl\ m 
7 2 3, 7 2 4 ftgij©y;u- 7\ MS 2 ©fl^jSI* 7 
2 6 t^SfS. *bT 2o©^^l¥©P^©P^Pift^ 
fHPS©{l^©ISR§«fc »)l£<1--&. -3*DOTjSC7 2 
1, 7 2 2©IHHI*Li:-rsi:e^jSl7 2 3, 7 2 4© 
IHNSttElbLTA^tf, 2 2 tl^*7 2 3© 

RUPiLote L <fc D^ctr < §&5ET£>. 
[0 2 3 2] oiD L„>Li:l5^-rS. 
*W©B»S©£tt££S'*v l A©tt«Tfe*. fc£b 
i/^^A©aSttt iotttM^tJ; D-Btttfc b 
< tttI:*8<J£L=L„fCfc^T fcM^o 8fi©VSB© 
t§-a, 068 (a) (b)©ioftConstella 
t i o n fc&S<> 

[0 2 3 3] -fLti5 9 (a) ©<fco £ 2 0©<if 
itCfll^-^JD,©! b i t©^— ^ft^TfS^-a-S 
Ci;#T-£I>„ 0Ox.K^l©ff^i¥7 2 5ft0, If! 2 
om^&Wt 7 2 6 ft 1 SI 1 ^-^5iJ© 1 
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bitCfifiiSiTSi. &Jc!f5 2:F-*?iJD 2 © 1 
b i t©fi^fc*e^»©*©2o©e^jiS»fc*H63 
#l;t«, 0 5 9 (b) ©«fc5fc<B*J-£7 2 1, 7 
2 3ftD 2 =0i:b, fi*^l7 2 2, 7 2 4ftD 2 =l£: 
1-tl«^2^-^?iJD 2 ©7 J -^ftS;ST-§?)c £©» 
^fe2bi t/->>#;i/io&£>„ 
[ 0 2 3 4 ] ^©.t $ {cfg^ftEai-^, c £: (c <t t) , 

ASK*aTf**n8©#ffl[e3s*«Rrtifc3Eps. rass© 

10 *vM^tt«*©SSFIHI«©*jSl*iCi:«Eto!3B:*v^. b*> 
b, C/N«««teV^lfr&, ^^5CT*(i^:<7 r -^-ft 

Sg2^-*?UD 2 JifS£T-t;fe<&6#, Sgl^-^JiJ 

fctt*8fct0 6 0O4VSB-AS K<Dm^&WMm<D2i 
dtc^-a-So o£ t>§fi«T-B£bfcfif jSJiy-YX^ 
fi26S«t J; 0 s 4Mfte*jftl««7 2 1 a 7 2 2 a, 7 
2 3 a, 7 2 4 a©Jk^ffl(:::tf£;*#:fttt£#tSrr 
£©«k -5 4fa©X^-f It— K:«t5^'7-f^ 

20 1/^1/ 2 fc «fc 7 2 1 £m^J& 7 2 2 ©ES!l J p, 

X7-f^ W<;i/4tCt^fs^7 2 3 fc«*j&7 2 4© 
ES'J#ftb<&3„ t)^2^-^^JD 2 ©3i^-U 
-h##*fc:*<&4. b^bE*e>B^c,^^«t 
«^7 2 1 , 7 2 2 ©^;i/-7"i:fs^ 7 2 3, 7 2 
4©</;i/-7-h©ESiJ{i^T-fe^>. o£!)igl©{gf 

7 2 5 J:* 2 ©ft ^nm 7 2 6 ^©ES'J^T* & *. 
C©fc», Sgl^-^JDxii&V^^-b-hT-Bife 

[0 2 3 5] CLd bT 2o»fgI©7 : - ^5UD,i:D 2 *s 
30 SiSfST-tSo fctfiSyXrA©C/N©IV^i 
^*^T-(i^ 1 ^-^?'JD 1 tm 2 ^"JD 2 ©il^*sC/ 
N©»V>tt!SXWJfe«T?tta5 1 t 1 -^ ?IJD ,©^^14 
$ n § ^{BSfeiitfT- ^ 5 i: o 5 ^im^fe 3 . 

[0 2 3 6] 0 6 ltt£4Itt7 4 107D-y^iTAij 
S57 4 2tt«15 r -^?iJAifgB7 4 3 fcg!2^-*?iJA 
±;SP 7 4 4^5>«fiK^ti«.. tt£tt$S£gg6 4*£>©ift 
^«(±A*gi5 7 4 2 *-?, ©flf ftJO^gp 7 4 5 T- S i: «) 

16 2 (a) ©i^^4fl|.fe,b<Ji8fiS©ASK{if i: 
40 &£>„ 4 ASKi b< ti8 ASK{I-g-(i, $fe(C/\*>K 
/^7-f^7 4 7fcJ:D»«IWI»$fu 06 2 (b) 
Oi^lcCarrier^bSgbtSide Ba 
ndftfcoVestigial Side Bandog U VSBfl^©A 
SKfI^i:^t)aj^7 4 8^?>tB^^n-&o 
[0 2 3 7] ;:T-7-f ;i/^ft®jibfe^©m*^JB{c 

O^^T^So 0 6 2 (a)t£ASK£iafif©fli!£?&# 
?5iT-fe5. 0©<td{C^+UT©i^faiC{PJl^ASfe 
■So C©fff ft7-f 7 4 7©/'5> H/^^7-f ;i/^0 
6 2(b)©^|«<lf 7 4 9©iaiC^ l J7^'J>l 
50 gbTtf-<B3©{iffl?£wft&!>£S. CflftVSBfl^t^ 
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fo&SMSSaBMW* «Jfo/2©«|« 95 5 4 8 i:Sjffli£^M[lE§7 7 9 tg©T 

»««-ejss-cssfe»» mmmm9bmifi&^zt.# vjg^HDTvs^o^ n 1 yi.m^tt.7>( k©n 

06 0©ASK«^-fct7^2bi t/S/ SOiWNTSCfe*©16, M 

>*;UTfcS#VSB#:S;£ffl^6i:4VSBh8 VS P E G 1 Oct o &N T S C i & fi&ffi*H6V»fi*fc*T V 

BttH— WaaWWfrei 6QAM, 3 2 Q AM® 4 b i ffi^Cft*. 

t /-»*;K?)5b i t/^V^^lrffi^-r^WISa* 5 [0 2 4 1 ] C©SiraTftt7C©liMW&9*HDTVfl|^ 

fe^T-tSo k»SLT^S&», HLV L jS?tt7-f FNTSCOT 

[0 2 3 8] &£E6 3©7D-^§tf^VSB§i ve^fc&S. T V©1BH7 , *'<* hifc# 1 6 : 9 "Cfc 

«7 5 lT-fctttUl©^^^ 2aT-S(tfefI^(±X* fttf 1 6 : 9 Olijfflit^©^ ttH^SB 7 8 0^UTS* 
957 5 2^11, *-v>iM/*KfcJ; D^-j-SnlS* 10 ^tB±j 4 2 6 h b"£tB±»"3~2>o & TV©iSH7'^^ 

Jg£l7 5 4*>e>©{I^t, fidS7 5-3t*5V>Tfi^* * Mt#4 : 3TfeWl W® Jfc^SHSS 7 7 9 C «t 

ti. fiV^f IHBISaRCSaftaFns. *t*»S7 5 5 C S16:9*&4: 3 ©■AST*'** Kifc©U*-tff 

#^T8HR3ft* LPF7 5 6(CJ;t)-<-^^*>Kfi^ **J&5«»-»M hV^;i,ff£S;fc£5bTffi;bSI5 7 8 05 

fcjfc!) 4 VSB©«^tt4 levelCSlicer, ^bTSft^til^4 2 5 i: bTUWr*-*. 

8VSBOi6tt81evel©Slicer*^» [0 2 4 2] $ 2 ^^JttS^^P 7 5 9 *>6»©S§ 

»JB^S7 5 7 CfcDSB 1 5 s — * WDitJB 25*-^?!) 25 s -*?>JDatt, #81957 7 6©-&JS£§§7 7 8 fc:*^ 

D a #B£3ftSn^— *8lffi:&S7 5 8 i:f2f-^ tdlt«7 7 7 ©©^fc^JfcStu » 2 Biffed -*"© 

5UttMj»7 5 9*e.tB*^n5. *2^»5 3 1 i:A*$Jv frM.m$&5 31Ci»)H 

[0 2 3 9] *CC©iS13*fcge«&fll^TTVe* L V H > HhV^ H„V„©E»«^t:«-«*HT*4rMl2 
4»**&%»W8-r*. 06 4tt«M6m^ae«7 7 4 20 {$31955 3 5, *3{*S»5 3 6 % £4ftft&C&& 

07D^|T^5. HDTVfi^S5©ffl«WfeaTVe tU ff*$tlT^c©H l .V„, H„V Ln H„V„fg^i;& 

*>'— 4 0 l©A;bS54 0 3lZXt] 5. Ctie.©fl^tH 1 .V L {1^5inx> Bj^&EfcgB 5 4 

U1t:m> b-7-r;i/*— ^©Bft^©^SI[B]S§4 0 4C 8tA**n, -&fiS,$*xTl-=>©HDTV<t^i:55:!3tB 

Hi_ Vi_, H L V„, H„V L) H H H„*©ffi«TVe 5 4 6 <fc *) HifcSfu tB^JSP 7 8 0 $r^~ bT HDT 

^fclE«TVe*fc:fl-*;*iiS. ^OrtSttSSSfiflST? V©BMfefB^4 2 7 

H3 0*»^T«ilBbfe©-e»bV^KWtt««-r4. [0 24 3] £©m*»7 8 0tt*27*-*aia«J»7 

J*SftfcTV<S9ttffilB»4 0 5fc*5V^ MPEGf 5 9 <D% 2 7 s -* ?ij©lg£ D D 3M&*0SI5 7 8 2 

Tffl^&ftT^SDPCMDCTTa&gW^b-*'*?©* TftftWU i^-V-h^VW-S^li^fel 

JS«fflv^^*fb*ns. «JiS«MftfctA±>a$ 4 0 3 fc*5 £rtt-5£l$IHStt«Jfc: H,.VdS *©&«HfcK©iftfe<3* 

V^TJBSSft*. EE»£ftfc4o©lHIM*-*tt^«S 30 5 , HMftdiafcf>ltS*& t» s 7 >r fr* £ 

7 7 1 CfcoTSBlT*— ^JUD^fc^T*— *?UD Z ©2 f^ttS-frfc HI»8*lHia*-B'fct)*©^5 1 A©3> 

o©Tr-*?!Ji:&?>. £©»^Hi.Vdg^o*>)ffi*© ho-msat. 

H&M?tt£ 1 5*-^5Utd*n*. 36««© 7 4 1 © [0 2 4 4] W±© J;-5 C bT, Pg«39»>£©3£fe. S 

» 15*-^5»JA*»7 4 3 i:JB27*-*yij;Ujffi7 4 4 «# aJtgi;&£ 0 eiMMV^I^, 0»*.tfTVj£fe 

l£A*Sni6iMCTIfcSW\ VSB*OASKj|ffc« 7>7^#ffiVVtti£K*fLTBu *15 f -^Wi:*2 7- 

*K HLJtTV^iP&iHSSft*. -^?iJ©P^tfS*T-ti»©T% HDTV© D °p{ST-S«& 

[0 2 4 0] £©7*5?*;i/TV;ttS©TVSHi*:£f*© £ gift- £ S o tfeMTVrttCM^V^ll: 

7p??BIjPBI6 5ffc5, M±T>7-f-3 2 aT-gfs MLT(t SI 1 5 s — *5UfcBSEU d©V L H L {I^^^> 

Ufc»2H19B:TVaffi«7 8 1©*©§{I«7 5 1© {£8?«UK©T Vfi^£ c©^i:fc«}: »k HD 
A*ffl7 5 2tX**n, »««Wffl7 6 OC^DSIg 40 T V©ftfi[*» b < t±NT S CT V©JSffi1fR|-*ffl*± 

^ g 5 l^_^JUD 1 fc»2^— ^WD 3 <)»S^n»l [ 0 2 4 5] £fcEI 6 6 ©T Vg{f«&©^D y *^©<fc 

5*_*5!IHMj8B7 5 8 i:^2;r-*?iJtB:*j957 5 9*6 5 fctfc 1 ^-^iJtB^SB 7 6 8 £t*£gfg«7 5 1 ©*8 

tti^^n^o BU^MIHH:*!&*fc«>«<. Di, D«M t6*ffl'M-*fc»e«tt*27 i -^5>Ji3J:rFHDTVe 

^tt^«aJ7 7 6tA*lS*t*. Di^t±d«S7'7 < T * i < fc5fc».*jS#*rlJfcttfl*fl; 

7fcJ:t)^«*fiH t VuEBI6««-tt*lX*»5 2 It T-#Sc 03 lflibfelllt 

A^iitlSo flh»tt^iaag7 7 8tJ:5D a e^i:^J5K 7*3-^4 2 l*ffl^ilKJ:V^ ICl^NTSCTV 

^tl^2X±»gP5 3 1 tA**ix5. »21llkf s 3-y Oftffiffll«)W&h4. HD T V©S(4T-liSSs&5S 

C^t»lXA9 5 2 lCAofcHuViJEIIie^tt, <f f &*V^5ft«©=i^ b tt^rfitgc < 6£oT 
*l«ifi»5 2 3t:J:!)HuV l .«^tffSSftlMft^ja 50 £ < ffXt 4 ^ffitt* 1 **. ^©^X^^B^OT 
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V =r -f 7, y U << £ i) O # < ©§: fl > 7 =r A £ WS. b & t n 

■ct^:/*— fcbTSiinf s^fcCiiu x^;i/TV 
[0246] &4b\ H6 6£^-tj;-5 jc^^^us: 

Wtf;4VSB, 8 VSB<l^*g<S-r«*^ 4 V S 

b, 8vsBm^mmztizx?^>7')mmm^t 

^75"? I/?? — 5 0 2©i£©D escramble* 
0 2 cCDS^SrD es crambl ef? 
0 2 b££ — » LTV*<&afr&©#D 

e s cramb 1 e ■%MVfc'fZ>Z. £tc«fc t>f$^©;*^7 
> >0i/#ffl©x * 7 > §IE^ tzum-t & - 1 a* "C S 

[0 2 4 7] 06 7©«t-5«t«Jieft:-rs fcP SK1^& 

aH-r*«fi»3i3fi«ii: v s Bm^mm-* z>m±m. 
si5Wi«©«i6&*oae»ftiB#ic*j5RT?s*. c© 

H7 8 7^e»©«^-i:tg-&^7 8 6 t*V>Tfi^ii, 
fiV\ffl«»K:*!!l$ilTVg««t7 8 1©A*£B3 4£ 
A#;*ft, H6 3TJKflaufciS^S7 5 3CA*S*l 
So IIT VKSI© i tt^©^-v>^;i/©iBv^^t:^ 
J&^nfcPSK, *b<ttQAMM-fttttilfiB3 5t«t 
Ox- *?iJD a , D z #mf§£:fU #gggB7 8 8£^bT 
^2«x>3-^4 2 2 CfctK HKfeMi: UTS* 

m*ai7 so «fc?>tt«j£ixs. — m±m(DT 

D^fifc&tt, A*SB7 5 2 tA*$nia6 3lfiil§bfc 
Otii;7Dt7tI^7 5 3Ci5^0ft>* 

fcfe*. 7^n^MTVtti5fciB£«7-5 3fcA&« 
5*S?*;Ha»©J»^l±, WBUII5feg7 5 7C 
.fcD^— ^JDifcDatfS^Sft^Hffc^— •iM 2 
2 fc.kDBMMI^If^Sfu tBtr^nSo *fclfe±fc 

«M©7^-D^Tv»aifege-rs»^B:BiMfc«ii»7. 

8 8fZcfc t) AM(gfS$tLfe7'^-a^TV^Astii*SP7 

8 o«t?)tB*$^s. ^6 i<Dmm,^h^hm.^mi 5 

3#*M&£tttLt&jgT-«fflT-^3o *feJB2BJtfl7 r 
3-^4 2 2&±tfflT-£5. X, ^S^Tl/JfeJfcttSS-eA 

»Si:HI«©lftttS7 5 5 tLPF 7 5 6^©§{f@g& 
Sr«fflT-SSo JSU:©J:-5lcia6 7©fltj=£tc^-5 £:;*:rfi 

So 

[0 2 4 8] StSfi«T?t±4fi[©ASKfi^ft 2o 

(DiTJU— D„ D 2 02lO§lbitO^I 

fei££fTofc„ UfrU i68 (a) (b) ©8VSB 
{s^f©C onstellatio nlC^t, 8IOA 
SKfl^oJ D81eve l-VSB^^StD,, 
D 2% D 3 ©31©§1 b i t©-&|+3 b i t/s ymb 
o KD^mBm^ao^tifi-^^ h . 06 8 (a) £ 
^ti^C 1 b i t B©^©o{t*£BWS-r4 
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£, D 3 fi-^©{g^{ifl^7 21at721b, 7 
22ai:7 2 2 b, 7 2 3 a £ 7 2 3 b , 7 2 4 a i: 7 
2 4 b©2f(o£ Dlbi fe$5, ifefc*© 1 b i t 
<OI5ffl;*RWt5i:x D»©e*^|±OTjS»7 2 1 
t 7 2 2, iS-^J*S7 2 3 hi 2 4©2ffi£Dl bit 
"C*fe5o D 3 Of- * tt*{§-s§,>£S¥ 7 2 5 h 7 2 6 ©2 
I© 1 b i t 5, .T©±§-a\ H 5 7 © 4 ood^ 
JS7 2 1, 722, 723, 7 2 4 2 -r©(f ^ 7 
21aJ:721b, 7 2 2 afc7 2 2b, 7 2 3 a £ 7 
10 2 3 b, 7 2 4 at 7 2 4 bC^IU #^7©IB 
©gg8!£&|-r .1 i: C «t t> Jfcfc 3 ■©PgJlS©^fH£2i# I 

So 

[0 2 4 9] -©3ii©^fBe^^XxASffi^T3iS 
^©^*;i/H D T V©8Mfte26*fr-5 i httfOKW 3 
£^&fi#!l 4 T-HSJB^ Ufe*»©T*ttl^©i¥bVNB£B^tt#B&-r 

[0 2 5 0] :CT\ 0 6 8<Z>8fitCDVSBfc:<kSTV 

20 e2S««***#V\RH. |5|tC/N«tJ*-rSai^ — 
-Mi4VSB J: D rftV^o b^LftlBlfGDHDT VS(i£ 

IS© T V »38# pjfg fc & s ^ v , 5 s o 

[0 2 5 1] ^^T*4VSBJ:8VSBtl 6VSB09 
a^fco^TltRb&tf&^So NTSC^PALCD 

t<k^:NTS C 6 MH z OftjUfHIBftsfe *9 |tj 5 

30 £\ l«»*Jffl»* tt 4 b i t /H z tfe 5 fe »x 

Wk: 5 MH zx4=20Mbp s CD^— ^fei^fi^ 
^>o 5 ? ^^;i/HDTVe^<Z>fgaK:tt^&<i:t, 
15Mbps^l8Mbps^lTfe§ 0 dCDtzdb, 4 
-VS'BTfttr- ^S««C**S* s 3&V>fc«>, 01 6 9 CD 

TVcD^Sei^aoi 0-2 0%L£>i:ixfc^o 

[0252] *t:8-vs BtDJg^ mmsLmmtomtii 

6 b i t/HZT^^fei?)5MH zx6 = 30Mbps 

©T-^eMi^#f>n§o ±aiCDJ:dt-HDT ve 

40 ^(DfcmiZ&l 5-1 8MHz^fe§^ 8VSB 

^^5$©^i&, i l 6 9«C^-T£-5£HDTVd-^CD 
^M^SOS 0%jy.±©t»^S^Mt»ITiECD^^ffl 
^^Ct^T^^o ttoTx |HJ — ^ b — h<Z)H D T 
V^^^ ;Mt^$r 6 M H z ©W«T-flb±|»36-r 4 ^ "5 
lfef*©*i:-eH:. 8 VSB©#*s.fcD HIE 
t5F"^*{t*aT*SSfc«>, 01 6 1 <D^^ — U—h±i — 7 
8 0 5i;8 0 6C^ti^t, &mm<D\z} tC/Nttt" 
*fbT, ITIECDC ode Gain^K LfeT 

C M - 8 V S B <D^5 — fi TIE^CD^ ^ — 1/ — h 
50 ^— UIEGDC od e G a i n<D<g^ 4 V S B £ D fi < 
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^So t£-oT, High coda gainti?- 

^t$nt8vsB©^4vsBj;^ r rvm±m 

% t * S f"- K * i U TitfiiKifi %>h\^ 3 „ 

**»fc8VSB©***»0BriElsllS©lf^:K:«tD % £<g 
$6©@g§* s <fc 5«atKU6ti^jSl*»&*. b^LVSB- 

AM^H^tit^T, 7C«§®«©Equalize 
r©|||BiaMJ|#^rfit:/hSv>. r©fei*S*»)fTIEII]S&£ 
iiADtTfes £tt©[£]R&fttt 8 VSB*a©*tf3 2 
QAM^aCfcifc^T*^*:*)*^. tfcoT, 8VSB 10 

[0 2 5 3] &43, Rtmtsm 5 ITIE#:£©#J£: bT 

^©hm^ij 5 mm-r s a 8 4 -?>*»j 6 © 

H131, B137, 015 6, 0157 ©iMS<t«g© 
7D>y^i©ECC7 44 ai:Trellis Enc 
ode r 7 4 4 b£/BV\ 16 lflB^bfe4VSB, 

8 VSB, 1 6 VSB©VSB©^Ha$7 4 9 feffl^T 

VSB©a^gP7 6 0&fflUT4VSBfcU<fct8"VS 20 
B*)b<lil 6VSB«^f>4, 8, 16tOlev 
el s 1 i c e r 7 5 7 i:i tlr^^^T-^tSS 

u mt<&<D9mm5mT'm.w-?z>m8 4, ^#16 

©0 131, 0137, §156, II 57CDTrel 
lis D e c o d e r 7 5 9 b tE C C Decod 
er7 5 9 al:it), »DfTIESUfc8U Wll^n-* 
4 0 2 ©Mg-ffgggf:: J; 5 , ry*MDTV|B«S 
£b, m^fSo 
[0254] ECC Encoder744 a&J?JS#| 
6T-BiBg-rSEl 1 6 0 (a) , (b) IZmT^oiz, R 30 
eed solomon Encoder7 44 jtl 
nterleaver744kSffll\ ECC Dec 
oder7 5 9at&DeInterleaver7 5 
9ktReed solomon Decoder75 

9 j £fflO£>. mvmMmT-T&^tz&olZ Interl 
e ave^rfrttSCi^CfcO, bai^— 

o 

[0 2 5 5] 0128 (a)' (b) (c) (d) (e) 
(f) t^tTrellis encoderOTt 

t>£fe£Code g a i nSr±l^i>C £& 40 
— 1/— t-#T#£o 8VSBCDg^il7 2 
t^ti^CRatio2/3©Trellis en 
coder744b, decoder759b A s jgfflT- 

[0256] mmmx'it, ^mmmv^wjuTvm 

ftft»£#T- g !l&E*g[5]E§ J p^*£iIi§©[HlE§# 

&V*. fafi«5©BSHC»'<&J:-5C4VSB J ?>8VS 
B©e^BIHL=LoO*D*lfflPHK:bT. ^HSffS 50 
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-©Tveassfiv*. mi 3 7§n 5 7cst £ 5^ 

*>Z.rA&mmt&o fbT, #;RUfeg!ftTf8VSB 

©iiJBseaicisnDUiintf i^. 

[0 2 5 7] W±4VSBfc8VSBfco^T8i 
BJ3b£#, mi 5 9 (a) ~ (d) T-ttl 6VSBi:3 
2 VSBtc:o^TS&B£-f £. 0 1 5 9 (a) IJ16VS 
B©C o nst.ellatio n^t, 015 9 

(b) tt2o©If^©^-7'7 2 2 a~7 2 2 hC 
^-/ftb, 8o©ff-§-^i:^)&;-rcttit), 8V 
SB£:bT»*.S&«>2 »©H9Jiii©*fflej3&#|g:B-*- 
S. :©S^T i m e Division Malti 
Plexf, M*fl«lK:8VSBfll9fe3SloT*»jiSe 

i£#uigi-r?>. fib, cic^tB:*^— j'u- b# 

2/3£&£„015 7 (c) li?f.t:4o©^l/-7 
7 2 3 a~7 2 3 dt b, 4 V S B i: btto h 
fclJWBJiJW**.*. c©»&fc % Time Divi 
si on Malt iplexTffi*fi51:4VSBif 

usi-rs. ei±t.fc!>, 3B©pgjisvsB#iig!-r 

[0 2 5 8] ^©^iCCit), 16VSB©C/N*se 
<&ofeB#8 VSB, ^b<ii4VSB©r- 

t- % 5 i: ^ a mmmfcmvmm-? 3 . * & 0 1 5 9 

(d) ©idCl 6VSB©fg*jSi&2fl!ffc:-r*£4:fc: 
3 2VSBASfeIt-gSo«*16VSBO§i 

5 b i t/s ymb o 1 ©r-^M^ 

[0 2 5 9] Cltv*T-^fcC i:^*i:4t>5i:, 016 
l©VSBg«#©:/Dy^0ic^-rgftfl8t01 6 2 

(DvsBmmnoya v tmizTn-rmmmcDmf&ttt 

o 

[0 2 6 0] ±fc4-VSB4:8-VSBSffl^TBM8 
b£#, 0159(a) (b) (c)©<fc?&16VS 

BSffl^Teai-rsct'&Tfss. levsBos^a 

*J^C3&*fr5»^6MHz©W*-Cx 4 0Mbps© 
ilil 3. b^bHDTV^^I/ffi&iff^© 
^-*1/-M£, MPEGM^fflV^15~18 
Mbpst^Stfe, e»Sji©3S*»^S<3S:»)-r* 
So 01 6 9t^ti7tRedundancy : R 16 

= l o o%n±tte *)s i?-+>^;kst^;vhdt 
tfesew-t, 8vsBCMbtaw^„ ^ bt 

2^>*;i/©HDTV©m±;8tfi£-f 6££1 6 V S 
BT?ifeSi:5T;ftKtt4 VSBfcHfe 1 0 bSJgb^t 
tlft V ^ fc »3d5^3&gR t> !IIEi3^ £ VMh. S - #T- * & V ^ 
t-Mi'J7#»<44. SuxE© e tdt4-V 
SBT-ttR edundancy : R a = 1 0~2 0 %T- 
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k;h,&V^ HI 6 9*»&HJ§6*>&J;-5fc, 8-VSB© 
Redundancy : R 8 = 5 0 %T-3£#&^ — IT 

iEW^btf^ss. ^5-iTiE(DiaB«fli*afa4f*s 

D T V»±ifeas& 6 - 8 M H z CD»«»JPR^ff 

@169iP^^WJ:^: N 8Level 

- v s B*sst>aj*#» 5 «aa v s BasasaiT* * 

[0 2 6 1 ] ?TllSli0S3-ettSI3 0<Z>c£d&Sii^> 
n— -^4 0 1 SBi^bfetf, EI3 O©^Ds;^0tt, H 

^'4 0 li±it^N->K7^;u^^©W^co^[llg&4 0 

4. 4 0 4 a£2o&o o Cji^ 7 9 4 fcf 3 
k, 17 0<Dfrm$!><D7vyi7mtemir o &olZlKD 

^«@Bt:e*sKF^sa-e 2 laa-r c 1 1: £ 5 Bus&gy 

iST'l^o ^h&iin^ SillM ^;i/T-fcfcA*S& 

4 0 3*?>©HDTV^-^-HDTV(5D»tIfii 
B#rattE»@BS7 9 5fcl<fc?K B£Hia&ffli§SftT£« 
[3S&4 0 4£cfc'), H„V„-H, H„V L -H, H L V„- 
H, H L V L + l©4o©jGK^C#t*e>ft£. 

^-f 7 6 5, 7 6 5 a, 7 6 5 b, 765cttl© 
(Mfc*^ E«SP4 0 5^ H H V„-H, H„V l - 
H, Hi_V„-H©3ocD{f-^5a5±r-r§o L*>U H L 

v L -H©ft-^{±^-r ^^7 6 5 ccd&jj i-frzmrsm 

3£tlH„V„, H„V L , H L V„, H L Vi.CD 4 

5, 765 a, 765 b, 7 6 5 c ttiti* 2 <2>{4a£^ 

4o©j«#ttffi«S4 0 5^afe*i6o CCD 

6 »«IaI»#BI«-e § £ t o a S o 

no t&mmmiz&mmm 3 com 3 3 corn y^it-ift 

[0 2 6 3] cnttH7 2 6D±-5S:«J«ftfc*i:ia7 0 

6o 07 2£§JBJ31-6k, 5o(DX^y^ 7 6 5 a, 

7 6 5 b, 7 6 5 c, 7 6 5 dK£D, tf, * > 
^ItC^OT, ^^yf 7 6 5, 7 6 5 a, 7 6 5 b, 
7 6 5 c(Z)A^li:«!)fbl.o ^lff^gp 

5 2 2, fg2{fNI3S5 2 2 a, Jg3ffSS55 2 2 b, g 
4WRSB5 2 2 c<Pe>S-^Hi_V L> H L V„, H„V L , H 
hV h <Z>{I^#, 7,4 y^ft^LT-&jaS5 5 6 
£A;bS&£A;k£ft, fiffiiSI^nT 1 -3CD8feffefs^i: 

£<Z)l»&e^fcj:;W ^7 6 5 dlzm^ti&ti 1 
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<t 5Jti*b»V^-f ^7 6 5 cCDXijZicm^tl^o 

H L V L -HJ5K»©^TfeS. ifeCD^-f 5 >y2tc;fc^ 
T, X^>yf 7 6 5, 765a, 765b, 7 6 5 c at 
AA2fc#J#fo3o -?UT, 4-S{iH„V H -H, H H 
V L -H, H L V„-H*LTHi.V L "He^*t&JSES5 

5 6^ii^n, ^mmmztix i-oco^mm^&mzti 
»5 5 4*e>aj*$n*o 

10 [0 2 6 4] C^iatCUT, 3Ji6DISJBffifiK8S&gfi 

[0 2 6 5] ST,£©#Stt,*r*-f 5>^lfci5^ 
THhV h> HhVx., H l V H) H L Vdi^&A*i*1*\ H 
L V L -Hff-^$r^^^-i, 0 ^CD^, *>ri>^l£B!l 
©»!Rfl*>f 5 >^2^i5^T, HhVh-H, HhVl- 
H, H L V„-Hk±fB©H L V 1 .-H{l^£A;^£i*\ fi 

20 £ c 

[0 2 6 6] *>U i>£$>t, A*L&e*©±S3JEfc& 

^mm^M~t^>fz^^^ 6 5, 7 6 5 a, 7 6 

5 b, 7 6 5 cfc*^y*-tttt**U B#lffl«lSW«-*- 

©iSfc*^ 5 5 >^2f;:BtlHWfc:£«U 

30 [0267] §7 3(Dmmmwm<DD l&mmm^com 
it-^?ijdi^u 94 K>9 r icDmrn^D^^ 

>^i^H L V L , HlVh, H„V l , H„V„ft^£i£?), 
94 X >#2<Dm3teT> 2 5 l *>*>I/THi.Vh-H, H 
H V L -H, H H V„-H$:^^®^ft-^CD^F^EM^^ 

[0 2 6 8] *fc:S^s«©^*ftffl©»A5*C^. Cfl?>CD 
**»J»r**ffiKioir%Ti6^S. H7 4(b)tta6fi© 
40 f©f-*8 10, 8 10a, 8 10b, 8 10c©^ 

^811, 810a, 811b, 8 1 1 c £2S« f 

07 4(a)CD^D-/^g|^^-r^ 
2Iix>a-^4 2 2tt^»^^JD 1 1 A^SB 5 
2 1 i:^^ ^5"8 1 2S^UT*-^i:ffSSB5 0 3 £A 
*-r^>o ^JxK, 8 1 OcDA^j^TStiJgy^-^ 

8 1 lcDmastpkiw&tthm&m^, ^—9 8 1 o<D#L3i 

«7^, tor-^8 10a^n:i:t:^5o C 

50 or?z>ztiz£K>, &&&<Dm'& t.mgt<D^mT-*$&m 
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f lo©fa£8P5 0 3*#mirZ>Z.£1fi-V%Z>o -db 

ttfiffl©tt»**£-r- 
[0 2 6 9] H7 5ttHDTVSSI«1-S*'&©RiaB 

Cj«^C:ffl^-rSHi.Vi.e^*H u Vi. (1) £?Z>ts 

zti&D lm^oxmr'tt^-* 8 2 1 ©tMtcBsnn 

ffig-t&o i 1 f t >^;i/©H D T Vffl^ttBi t 
SHuVh, HhV l , H„V H ifliD2If0f-^8 2 
la, 8 2 1b, 821 c©ffi«fcffi«1-S. -T^^B 
15 L + >^;i'©^:T©7 ; — ^©P^ttiS'JOTVSmoti 10 
WTffcSSUT*— * 8 2 2 , 822 a, 822 b, 822 

£ o 

[0 2 7 0] i76(Z)j:9^D Uf-^ 5r-^ 

8 2 1 , 8 2 1 a, 821b, 8 2 1 c £KgbT % Ml 
5>n^o »fil6D4PSK-*>4 ASKCDi^ 

i> 0 20 
[0271]B77tt, {HiliNTSCfcHDTVfcK 
SMHDTV*jU<ii, fiifgNTSCtNTSC 

0B*HU (SiMNTSCtNTSChHD 
TV©3JiCDiBMk*«S6-r**&D le^tcttffiBflftN 

ts cfifc«itsHLV L «f#T-* 8 2 1 tzmw 

SftT^So ^ NTSC©#ltt{s^T*&£H L V„, H 
„V L , H H VH©^^0D{i^i±^-^ 8 2 1a, 821 
b, 8 2 1 c©(£«£e«3;frTV^o HDTV©M 30 
{f^T-$>6H L V„-H, HhV l -H, H H V„-H{f^f± 
5^-^ 8 2 3, 8 2 3 a, 8 2 3 b iCii^tlT V^ 0 

[0 2 7 2] d^T*t±x 0156*817 O^Df^ 
BC^tiac, ^SE^J2T^0^Ufc^^-IJIEt^© 
MBMbfc ct £ §63!W«tPtliG2SS 4VSB*8VSB* 

1 6 VSBtCiiiDUTl^o R{*ro^J±H L D L ttDi{I 

>*;i/H:D 1 .2f+ >^;i/^lt^TJx^:g^v^ s 40 

n^^^-v—vm&^tzisb, ffe©-^-^ 8 2 1 

a, 82 1b, 8 2 1 c i D C/N«©fil^l:i3^ 

NTSCTVWpffifSffl5S4«-i:«§i)c ^ 

D.i^C^^D.^f-^V^^^fe^r-^ 82 1tt 
Di. 2 f^>*;VK:S5<fe©T-* 8 2 1a, 821 

b, 821ciD gflttSCSK* HBMbSixT*!) 
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ffi«©I£9Mbfc ct a Jttt»S!KJ&PSJB*Jg i: x. 
[0 2 7 3] St. Da©9©fWlt:tt4S««jK:DiM^ 

Mi£lS.NTSCm Ji t&ft&ZtiZ>° -£bT, C/Nfg# 
&fc<^gegfef 1 { : T?B:an*.THi.V„, HhV l _, H„V„# 

w^stu NTsctt^sst'is, S6cc/Ntt 

©iSV"iS{s^ff"C{iHi.Vi.{CiD^.T Hi.Vh — H , H H V L 
-H, HHV„-Hfcff££ft3fc&HDTVfi^#fS£ 

Sffl^ i Z. t C ct 5 H 5 3 bfcgfl qFtgffi^ttBI 

9 0©SfIS5«®^ElC^r<t-5t2jI^fe3)llc:ffi^; 

[0274] d £T*E 7 8 (£12 7 7 ©BSISIBg©l§-&© 

2<D7vypmfrt>D 3{g^©JB3A:&»5 5 1 £«V^ 
fc«SfigCEI7 4 (a) ©7"D >y^H©«^iD^.fe«6£ 

[0 2 7 5] ■M^SKUi-rSfc^'f ^ >^1C^TA 
*SP5 2 1 <fc!3D Hg^*>A*»5 3 0<k!)D 2<1^ 
#A:fr£ft2>o Hi.VH«©&J«#ttB3IBfl9fca*3*xT 
^S&J&cn&B:;*^ s>^8 1 2 C±9#*«5 0 3fc 
TSSfetli. 3©I^i7 7©BtP5ffiM 

BtBft^aWfMR 5 0 3tzX!3^ ttSSEB^ixS. 

lift>^;i/OH 1 .v„, h„v l , H„v„^s©a$ 

tl> 812 a^r^bT, ^f&S5 5 6©FJt5£© 

A*astA**tu ^aayisfu h l Vl- Hfi^- 

&-&f&£tiZo ^©{i^ttX-f y^7 6 5 a©dWJ 1 * 
e>^-Y v5=-7 6 5©X*2t3A±)$tLx 5 6© 

[0 2 7 6] &C*>r ? >^2t^3V>T. ^7 7©R#H 
ffiB0t^«t-5^D 2fs-st©H 1 _V„-H, HhV l - 
H, H H VH-H{i^* s A±f^nf*figP5 0 3lCi»?#ft 
1 2 a£tf-bT#{t*#£iJ5£i5 5 5 6 

fcB;b£ft-So ;cDHDTVI§li^'^7 6 5a©tti 
* 2 J; I? tti^SB 5 2 1 £^bTHDTV{i-9#£il:*j£;h, 
So ±ifi©i-5 ti7 7©^Egt-<£ »Jj£fg-f 
fc «t t) S« ^©ffSSB i:-&j«8©»£:*:r&CliyMW- i £ 
^■5»*#fc4. ft*,' H7 7{i^lHM^-eH:D 1, 
D 2<I^©2o©!§(iSg£J8lMfc#. Hua>©D3{f*S:ffl 
V^?>i:, J«(B«lfl[HDTV*init4o©llJl©TVJKai 

[0 2 7 7] 179liDl, D2, D3©3@©^^ 

jisfflv^fc 3^©»ji©8Mfefettai-rs»JiSfli3ai©«f 

;i/©^BS,^{±B#p^S<](cmit b^cv^ i a CE« bt So 
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X* H8 0ttH7 8©^ny*BT!Kl»bfc9«*C:* 

3A*gP5 2 1 aSiOx.fc§<l#T-fe?>o 07 9©B#IH 

jj*"*- J: 5 &1B*fc#toST Sffi«8##tmT- S S i: V ^ »* 

[0 27 8] tW£Bu 077 ©B#ISEm0 N 0 7 8©:/ 

X, 08 l©B3ime«BI©J:5K:D l{i^C±T©{f^ 

tB^—P 8 2 2(D2o©r-^lif-^ 8 2 1a, 8 10 
12 b, 8 2 1 cttfc'Vti^-tnEtiafcBStoTfe 

miM© < t5tii)setjKUi-eT-fe^* s ii3get]{c{±2 
— * <d?3 gij©sffl^ -v > * ;i/ 2 ©gij^— * tffiA^ n 

[0 27 9] 081 ©B§F^iEg0©«^. Iftltt&HMi 
fc&oTV^* 1 , * 8 2 1, gij^-* 8 2 2 ©gig 
try M/— Izmt-fZtlZk »k d 20 
©^— *©tej£B#©3i^ — U— htfTtf&fci^ %)SI#J 

[0 2 8 0] 08 2te, 08 l©B#MiEM0©«fc?$U 

2 3®7D^IT\ 0 8 0©^"D y^m^T^-tm^ 
n-^titx^ «t Dtt*«:*JEdci:J&*. »)#{i08O 

[0 2 8 1 ] JSU:©.fc-5{C, 18 lOBtFIEti©^ 
&j£{f{t^&£tfi-f 3h08 2ffl7D^I©i9W 30 
0 3 5 5 6©»fe*mfc»J«T?*.6fc^-5 

^tl5fe«) v £-fjg§§5 5 6-o£ 9 03 2©jS&-&fi£gB5 
4 8©rt^©@^:7Dy^£A;b^6iIj&J&#tc/fobT 
SBKKBCiO, ^<o*©7Dy*fcl$*Mfi|-eftflib 
@SS*«BS1- % - t» X * -5. . 

[0 2 8 2] £Lh© £5 fc bt«#ft«)J-e«Bi#« 

^t&Sfc^^MtffeS. &4b\ ftflE09 5T?tiu AS 

# < (D^mtmmm 1 , 2, s-et&BjiufcPSK^QA 40 

[0 28 3] X« cn*T©l£8fi«B:FSK«BHCt,tt 

X5. e"Jx«, 083©ctdtfl, f 2, f 3, f 4 
©^fit©F SK^£fr?i§^ HJ£«?!15©0 5 8©{I 

^@eS0©<t^(c:y;i,-7''fbt:f7V\ S-^-t'©!! 

[0 2 8 4] 08 3 tCfc^TJiaSa&fl, f 2©J18«f& 
P8 4 1 *Dl=0i:fiL, JB*»f3, f40JB* 
S#8 4 2fcDl=lfc5S«-r*. -tUT, fl, f 3 
£D2=0, f 2, f 4 £D2= 1 i:^«1-^>i:, @tf> 50 
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-T<t^(C, Dl, D20#lbit, ft 2 b i t ©PtJISJ 

ejas^HTiBfcfts. «it«x c/Noii^a^fctt = t 

3£*S^Ts D.1=0, D2=l#f$£T-^ t = t4t 
#^TD1= 1, 'D2=0#H£T?§*. *i3C/N#(£ 
^®-&ttt =t 3fc*5V>TDl = 0©<fr#, t = t4C 
*V^TD= l©#*«f|^t*4. ;9btFSK©Pgl 
S£i£#T-i£3„ S£8£0!I3, 4, 

©PB»a©ttssK:c:©F sK©raas©*«eis*aft 

[0 28 5]X, @8 4fflio^ yvytrmztrstM 
SUa»B^S?«t*«W©*IS0| 5 ftfflivs £ 4, X * 
5 o £9(10) 5 tt A S K © & «M8S«B«»:£:b J, e § 4 . 

[02861 084 &i&mmm (Eecoder) /m 
{mM, (Transmitter) fcI4«i (Play 
e r) /§{t£8 (Receiver) C7d <y ^0£t^ 

f . 

[0 2 8 7] 0 8 4©:/d>;>*0£;!3^t, i£fi$ll> 

4 3 onmrn 5©vsb-as K^m^^mm 
m i vmmmm 5 a *i3«siB»aia»e^7 , >7' 8 5 

7 a S@«4 3©9fil§|IS2 4a$ttSHI 
41f7>78 5 7 bt«**jtSdi:CJ:5x 
t*«K: & * o tt£S*«fc:*JO T liASK li^ 
tt±TVSB-ASK-5*5fe», VSB-ASKIf 
* A S Km^tm^VXmMir So 

[0 2 8 8] 08 4©ttfl5fcSM§-j-*i: N HDTVff-f- 
liVideo encoder40 1I-E«$nti2 
o©^— ft, SI 15 s — *JUttE CCx>a- 
y7 4 3 afl0^ft?fu ^2 7 = -^^iJ(iECC7 
4 4a-CK6«ffftSftfe«, Trellis Enc 
oder7 4 4bCJ;!), h U U X&WbZtiX. VS 
B-ASKOModulator7 49CX5. Rec 
oderC^SOf f set Generator8 
56aD, Of f s e tm^&1mz.tz±X'ZdMm$&8 
53tc«tD, ^^-^8 5 5±fcBR*tiS. 
iOTransmi t t e r 1 Ol^ttOf f s e t 
Generator 8 5 6tJ;DDW7-fe'; h»E& 
ASKfl^tlfiM^-y-TUp converter5a 

<I*84 3tc^>';:Pff£#$^£;&3 0 iifl^nfcmiM 
©4VSB, 8VSB, 1 6VSB0VSB-ASK1 
m±T^^±3 2btci »)§M$ix§ft[5igS2 4a£ig 
T> m^8 5 2afCA*>£*l£o 

[0 2 8 9] I3^gT-f3^^nfcl3^fI*H:S 
b* 8 5 4 a-trW££ftTS£[I]S§8 5 8 ^igTliJ 
t<SIS8 5 2b^?,n5. 

[0 2 9 0] miiS 8 5 2 b^\jjgtltzm^l£1M.m$s 

8 5 2b07-fM85 8 a^gt> luiE©VSBt|© 
ASK«i«8 5 2 btCJ:^ a^(s^© 
^ l^-^^iJttE 0 0^3-^7 5 8afc«fc»K ^5- 
UiE^n, ^2f ; -^?iJH:Tr e 1 1 i st^-^7 5 
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9 b£E CCf3-^7 5 9 a t £ 9 =5— ITIESft 
£. fbttff3rr3-^4 0 2t:j;t), 
«£)flHDTV, TV^-9t)U<ttSDTVffl«*A»ffi 

;fr£ti&o 

[0291] Trelli s*?^b£©iIiD6:«fc £ HS8 

tta«ica:s*», ^-i^— r-#T#tK ei£3$M©e 
mmmmxu imm£mm<Dwm&&mzn2>o z 

©«£\ Sff#t4 3 ©F i 1 t e r 8 5 8 afcfc, El 1 3 
ttSfc-ofc, <b!OFilter7 6 0 afffl^|,; 

u- writs, zcom-s. asstf&v^&mt?^ 

!), Tto^TVCjSttJ;!), {M^-#&Ybbfct§l&© 

■frs 7tn^TV7-fW 7 6 0 a§ONU 

V>B?F, OF F^-SCI h(C«t (3, F i 1 t ertj;5lf 

&-fb£B5<-ct* s T-§-3o 

[0 2 9 2] ^8 4©»^l^-^^Ji:m27 : 

— *?ij©-fc,, ^2^— *?!j©##^ — U— r-#^& 
V»o t£-oT, ^2^— ^JiJtS6 6©^ ■ X^^>yfr 
t&&rt>&W& -?Uv>7<r>-i — i?^— ■$> ©'s v £*tt$gffl 
i^ftlS^High priority (HP) tWB 
£eM/Be«-r&;r • * * ? > £■ 

So 

CO 2 9 3] 3 7, HI 7 2C^ti5C8V 

sb-^i 6 vsB©e^eic43^T, mm-frmzntz 
Ecc^^—y— com*) f tie© 3 — f -r > fcfry- 

-V >*;UT-^X., HighPriority (HP) tf 

IB$rc©n— K-y-r >©;SU73©it:/^ >*;ut-j£ 

So HP«*©i7 — I/— H±iS<3&:S&tt)fraaS|Slc* 
V^T*4S«>''f X*««4 Ulftf^blLowP r i 
o r i t ymm (LP) WIS^^^tlT^, HP«i 

(D^-*&®mztiteu£^?%]m&mt>tiz>„ hp§ 
ffi©^— *?><>? v h<DT \* v xmo^v y—mm*&;m 

s. *&*B«t7Dy^©ai«fl<janttjai/)SB5jtsixsfc 

[0 2 9 4] (HS£#!|6) SI56©g9B0!lfc:.fc 5*«W© 
So St^J5T-tt£fBe^©ASKfcg;£^fc##8iy3£ 
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SBfC &#&B££]Sffl-f ASKCft, 
PSK, FCK, QAMt^WCC-CDM^i' 
fil" S c i: £ «}; 9 «fc W^fSJBScD^fflcDSttfiffi 

li«Mi:afflt-§li^ l2g^B©#!l£fl30Tl&B,E 

-f s» 

[0 2 9 5] if, 1 6 QAM-¥>3 2 QAM©MM!3» 

10 J6«5T?^««DVSB<S9 ASKZM^fzfcm • §B«£I 
Bt-OViTSBB^b&a*, i®18 4CASK §QAMt 
^^T^|llb«j**^f c>tli>o 184, gl 7 3TIJQ 
AMfcC-CDM£araL.fc»£SS&BJ§-rs. JWTQA" 
M£C-CDM^fifbb£&©£SRQAM£;D¥.& 0 & 
S3il37til54 T*ii, *3§BJi&e^>;^ Atjfc 

fflbfea^5:iiB^-r5„ 

[ 0 2 9 6 ] m 8 4 , Bl 1 7 3 £180£-r S ft£UB« 
5 1 l£ % A^jbfeHDT V^©^*!^!® 
^>n— ^4 0 1 (DM Hfti>3- ^*4 Olatf 
20 2Hftc>3-ir4 0 1 b£J:»)S«©^fcfl£«e^fc 
#gfbjE$tb, A^jg|5 7 4 2©<£©3! 1 =r— ^JA^SB 
7 4 3 K H,_V,j&^©<£j«lft|jte^$, jg 2 5=-^^ 
A^gP7 4 4tZH„V„ J««4f**trKBJ«tt<fee-^ftX 
±/b, m§MW,S> 5 2©c£©^S395 7 4 9 CAMS. 
& 1^— ^?iJA^35 7 4 3T-&, ITIE^— b*#E 

2?-*?n\t>®n 4 4K:A*$n&»2 7 r -^jijtti 

6SRQAM, 36SRQAM, 64SRQAM©Jg 
2bit, 3bit, 4bit, t45„ d©ff^ 
30 UECC744 at «t »)R»)«F^b3Fn&«Trellisj: 
>3— y»7 4 4bCit) 1 6SRQAM, 32SRQ 
AM, 6 4 SRQ AM©*§-£\ il 2 8 (a) (b) 
(c) t^-TTrellis Encoder 7 44bti!}, #^1 
/2, 2/3, 3/4©Jt*©Trellis^^b*n*. 
MIS6 4SRQAM©«^ ^lr-^?ijli2 b i t 
X-m27 : —^mt4 b i t i:&£o ^©fc«)E|12 8 
(c) t^f<t -5^TrellisEncoder7 4 4 b 5:fflV^, 3 
b i tr-^^4b itt bfeRatio 3/ 4 ©Trellis E 
ncode£f?Oo 4ASK, 8ASK, 16ASK©±§ 
40 ^, '#atl/2 ( 2/3, 3/4© M^>J^oi>3- 

S— -J5X^=y -|JIEig** s ±* s S fi>|WI— ©7=-^ — V 
— h(D^-\s-h*Ttf2>Zt&T-%&„ ZCDtz&m 

nmtetmm$i&& b < &£m¥k<Dmm&mm.&mz- 

S. HSE^I5T-|ttB^bfe8 VSB'©ejHv-^^A©jS 
•o, 3 b i t/s ymb o 1 T-$>Sfc«>, 012 8 
(b) (e) C^tRat i o 2/3©Trellis Encode 
r7 4 4 g. Trellis Decoder 7 4 4 q £ft 
«)7Dy^|ttii 7 l©J;-$t^So {Sb, Trellis 
50 Encodett@ggAM*j&ifc&5fc«> x HJE^J6©H8 4©y 
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*5U£TrellisflF*Hb1- ^-W-h# 
&#£;h,£. !glir-*?iJ©Tr e Hi si3F*MblIie& 
£#B&f 5 !K ^©EBi*.fct>2/>7>C;e: 

I -> 5 ^©ftfft£%NE0!l5©ia6 4© 

HSB7 4 9 T*HSixfc^l±IB»li^ia»8 5 3 JCiS 
rftS8 5 7 a£«fcf)iirtJ£tifi&M'Ny j» 8 5 4{ - j- 

[0 2 9 7] IB^fs^©?*- M±ia 1 1 3©§3£i 
flr^ffl«afcE«Blt:*-rJ:-5t:«8aRf c5ftS«2S*S 
ttOfifOiK 1 6 S R QAMCDif^ 8 5 9 (TfflBgtf Eft 
SixS f c CD2g©2 f ^CDffl^iS^tiO^-f 

D^hf P {g^8 5 9 a*s|HI^{C|B^$ni)o fflftftf 
bias&SA-T T'^fB^-8 5 9 b£J;!3 N AC;W7X& 
ADx.Ta^.fB^^Sfe»t3^©^* i ^^<!&-g>o HI 

1 1 3tc^3B©5*. 2Jf©^/fl!©#{fi§3®#;*;h. 
TUSfeft^ 8B*«£-eSSBMSB:Th-l-2, Th- 

-f-8 5 9&t> 2M£:Tifim^8 5 9 C&£,D,©#i#§3 

[0 2 9 8 ] £{s^§£ 1 6SRQAMSfflMt«^, {f 
^EfittBIl 0©«tdt-^S. X3 6SRQAMSffl 
V 0 1 0 0©i-5{C>5:5. 4ASK, 8 A S K 

£fflV>fc±§-g\ 05 8, §68 (a) (b) ©i-J&K 
S^&3o ^OfifSS4t5fl^, «^^«y K 8 5 4 
#6tt* £f f 8 5 9 t/H D y 8 5 9 atflt 
Six* *irtJ^8 5 7 bt«t fJJfrti^n?.. CI©{l^«fc & 
88i£«H£[5]S&8 5 8CD7-f;^ 8 5 8 a{C«t t) 2 f 0 

as 4/ w d y hm^f ptfjanas^ish, x/wm 

§§858b£«fct> f •©«aS*#ff 4$*i!taa5 7 6 0 
£&£>ft6«, C©B£*ft&^«*;B^TlOISS7 6 

0£:fc^T±{f*?fci:«li;*;h,.2>. £©b# x HDTVfflf 
©i« C/NfitOiSV^JHIBM^ — 7*8 5 5 Zm^Tzigi 

^ i 6^©#ffi^©#sijt^-r<}fe?,fe*?)a^aj7 

6 OtC&VTD 1 i:D 2 ©3K;S#«i§;*;h.5«> -^LTEj 
^3-^4 2 2(Cit)±fi^*sS^?ni.„ HDTV 
VTR©i§-£-0!]x.fcf 1 5Mbp s ©H D T VCDiUtT y h 
l^-h-©TV{3^#ff££;h.-5. C/NflEASfilMf^* 
y-rg, HiS^o ^^T-rUfi5©VHS?-7- 
fcifciiJawiftC/NS^-T'tfctl 0dBJM±C/N© 
StffeS. ^ffi&C/Nffi©^^:^— :78 5 5£ 
fl^fcS^tiC/NffiaHg^fci?) 1 6<l-?>3 6{I©{1^ 
*££:£T#S'J1-5Cfca:|il,< d©fetomi7=- 
*?*JD lttB4T-§5A s ^2 7=-^?iJD 2©2b i t * 
b<li3bitt)L<li4bit ©^-^^Jttff^T-t 
1\ ^ 1^— *J«J©2 b i t©^— ^^©^^S^^/h. 
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S. 2Jg©»Jl£©HDTVlifc(g^fciB*|f£l,&» 

#l*.{£7Mbp s©7-f KNTS CCDTVfl-^*stb*$ 

[0299] ifeiai i 4(Dya^^mizm-r^.oizm 

2 ^-^ aitHaSP 7 5 9 fcSB 2 =r—? 5UA*» 7 4 4 
^2Bj^3-^*4 2 2 a£*B&U » 1 ^— *?UDi 
ffl^SS^ItStiQPS K^©gg|Sgj§:g;&oigtf>y 

10 h b— h*ffl©§3^B£Sfi8 5 1 fc— ■ -o(D8l8,BmtL 

^fx**. o|D7-f KNTSC^1/-K©liif 
£l3^B£T*£3o ±a>©HDTV{g-§-^F©^tT^ bu 
- h ©ffi^#I3^£;flfci§^ C/NfflS;m*1-5 £5** 
t-78 5 5 h- U— M¥ffi©ft£USJBt&£ 

8fitl4UtS^ Ml 1 ^-^©D 1 {I^©<fr#B 

S^nfetf*r-78 5 5 SSS Lfc^, -#©« 
20 !£&#tJ&©13&«£«ST-fcfcHDTV{=-5§- N -*©«* 
&*Efc©f3S?}£SB , t?B: , 7 -Y HNTSCT vm^ifiM 
tf?5.oi0 2S©Pg»©«-&^*?.C / /NfB§fe 
-=>^— 7hmtiZ>m®m&rr—t> U— l-£ fco£8fl©F(S 

tt&im-tfi&Zo c©^-&, hd Tvmmmvzit^xNT 

{£ E D T V©^ — ^©EJgg^JiH D T V©^3— ^* 

C©ctd(-HDTVi:EDTV©il]M 
30 ©§3SiS^tg^i s S^4 2o©^-i'7*©f3^ll^e$r 

%}mtfi$>Zo *£<£/!?#&i«ffi*&©C/N©j«t,^-7' 

^^{gffilSffifiC/N©^— S5f<i®WK:ft;bT 
j e©IPSgS{C^-7'S:jllfiT-§^o cio.tatcsi^'it 
*%±\z$k% tztt £t£3g£#?# 6 ti5 h ii i> izmm t (0 

^SC^I&^ai-SCfc'feqltfei:^^,, ^©flfe©13 
Soffit UTttHSS^J 1, 3tRraU&ffiffi*WKJ:4 
P§«f3^*)T-t-So 
40 [0 3 0 0] !BK«5f KWUfc AS KfcJ: 

15. 3^S2ffi©i3g$^{C LTi5 9 (c) (d) 
^06 8 (a) (b) ^ti^4ttOASK J ?>8I 
©ASK©e^Sr2o©^;u-7't^-(^, 2Jfi;3Jl 
©P®S'fbT-§S. 
[0 3 0 1] ASKO^©rD'^iai8 4t|5)D 
X'$>&o mil 3©i-5t-&i>„ TrellistAS 

K©m^^-fc-a-tci t)oc5-ix- hAST^s,, ms&mr- 
so t^— ^ *MS'Kb-r s c tiz xsmmtntemmmmbT- 1 
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[0 3 0 2] ££TW*»»fc©S«jffiCo^'tifi'< 
^ '^CA^fcSfcfcaS^C/N©^—^*^^ 

O^m}©^— ^{dJt^ts ^ffiC/Nfi 

it i o dBtuii^bTv^. £©*&, giffi^e. i o 

[0 3 0 3] b*>U *^B^©*-&, £t\ SSff^-T' 
"Cm 1 t 1 -^ 3»J*> b < fcfcH 2 7 s — ^ ?'J£B3«fS£-r 3ft 
M-3<%„ &C^^-7©C/N#*rt]£ft±Lfe 

Pgjf©6 4 SRQAM-^>8 ASK^IB^H^-rSX— 
-H D T V V T R#fE#jBM&fc5fc£Sftfc«"fcft# 

teT*Sg3^-*?iJ£T-3JllBSI£ft;feai^P-7-£, £ 
1 5 s —* ?Ux £ 2 5 s — * 5»J LMB«B£T 

was^t? i , m 2^-^mt^±izw^Ex- 

[0 3 0 4] C£T?BI8 4©W5fe»^©BiWtM?>o S 
^-TSKftiSBISlT 1 — 7*8 5 5 K 8 5 4 

BRIDES 8 5 3 iz £ & U^im l/£iHN8g 8 5 2 
t«5. {RSiasttg&filEftl 1,3,4 ^fSffntK&Hrff;* 

-rsfc»u{.B^^#^-rso muse 7 6 ot «tt)^i^- 

Vitabi-^3— ^'^©Trellis-Decoder 7 5 9 bt«tt), c 
ode gain©i§V>:nv— ITIESr^^x, ^v — !✓— h(i<£< 

l^tlHD T V©8Mfe«^*sa**ix«.. 
[0 3 0 5] W±tt 2o©»»fcfc^K$gUE«S£SM 

©suBfiSTf**^ ftt 2me>!mmmmiz imommm 

M SiD A 3 A©PtJ|©fl9^l8BSII£SS©lltlE09 £0 

1 3 l©:rns»*Biftfflvvtitti|l3-*-4. afcWSjfctt, 0 
8 4i:|Blb«jESTf*4iSj({l7 !: — ^jyfeTDMfci-D, 

2o©-b-^ , 7 t +>*;i/t^fflL3JH»*fcbTV'» 
5. 113 UC5*-r«fc-5tc, S-rHDTV{f^(i^ 1® 
1ft^>3— ^*4 0 1 a©cfJ©^ 1 — lfflj^oi>n-^'4 
0 1 cJ:«l-2Itx>3-^4 0 1 dtif), ^ 
fc(6i©Ktif©2offlr-^ 1 D^hDl-^C^gt 
£ftA£SI$7 4 2©|g l^-^nXttmzK^flh. 
MPEG^lx- YOWWO^— ^'JD^ttECC coder7 
4 3 atc&'OTCode gain©^op 9 ITIEf?-5f-fb§:£ 
*U Dl-2ttECC Coder 7 4 3 b t43f>-t3iS©Code gai 
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n£fco^$f]±E*?-§-ft;££;h,5. D 3 _ 3 i:Dl-2KTD 
MSB7 4 3 cfcJ:»)l$IHI£«fti*ft, — ^"©^-^JD 
^^5. D,i:D2ttC-CDM*8BeB7 4 9?X»* 
fti&l^y F 8 5 4 {Cct VMfa.T— 78 5 5±53, 2H 

xmmimztiZx, 

[0 3 0 6] S^SKf Ct± N iiM,^ y K 8 5 4 t £ i>ff£ 
StifcBBMWs-^Bu 08 4T*l5iB^Ufc©i:|5l«©l&#(c 
J;D> C-CDMMI1SB7 6 0 t<t »3 D!i;D2C^$ 
^1^— ^iJDafcfcgg It 1 "— *tii:frSI5 7 5 8 ©* 
10 ©TDMSP7 5 8 ct*V>t, 2 o©t>- -V >^;i/D 
i-atDl-2t^ii^tiSo Di- a ttCode gain©fK^ECC 
Decoder 7 5 8 afcfc'UT, 13 tUTIE^tlSfcfe, Dl-2 

■if3-^4 0 2 a£<fc<9 LDT VASDecode^ntB^ 
£*iSo — #Dl-2iiCode gain©3t^©ECC Decoder7 
5 8 hlz^xm^BllE^tl^tzlsb, Dl-lCJt^Si: 
iS^C/N©;*!^*;!/ Kfit&fcofe U^b**:* 
§ <&V^W£T-§&^„ ^LT, £1— 2EHtec>:3 
-^"4 0 2dfc#^T«WS:ft, Da-^-g-j&^ftT, "7 
20 -f KNTSC^U— F©EDTV#tt5;fr£*iS 0 

[0 3 0 7] £2^— *#JD2H:Trellis Decoder 7 5 9 
b£<fct>Vitabim-55-£tu ECC7 5 9 ai;,t!)i7- 
ITIE$n> ^21]1^ai>n-^-4 0 2 bCi <3lS%m& 
(s^ D i-i, Dl-2£^j&;*ftTHDTV#EB;*; 
^n^>o ^©^©D^C/NCgSftttDl^.}; 

<»^-r?>o eeoT^— 78 5 5<DC/Nm.ifi'i^^m 

Of-7 , 8 5 5(Z)^D 1 - 1 , DUOS OEDTV^ff 
£<**U C/N^i^©iSv^^-7■8 5 5§fflV^Si: 
30 Di-i, Dl-2, D2o^ t) HDTVfa^A J S^^n-5o 
[0 3 0 8] Colt 3B©£JR©B&;iB8fi££EB# 

*It5» BU^©<i:-5t^— 78 5 5©C/Nfehr(^ 

■i ycDT—y^X b iz&btz 3o0^1/- r*©BM©IlJ 
SfiOrt^CjtBtT^— 7"©^l/— KSSlR-rSrtJtffe 

[0309] *t¥3ai&ii*RF©PtJiia*©»**»^ 

5il3 2©IB^hv^^|2I(c^-rJ;d t-5S^,7 1 -7'8 
40 5 5±{Ctt7'^-v'^^IA©fB® h^>^^ 8 5 5 ah»© 
TS^ ^X^©B©g3® V? 8 5 5 b#§S^£*XT^ 
So E^1-S£dtgSSh7«y^8 5 5 a©tf*ast:c 
©**IB»««8 5 5 c£Rtf\ ft©*!** 0,-21^1 
i!8 5 5dttli. dtlSr^S-^CfB® h v u/^^^riz 
-5S'^< i:*> 1 ->-p/riS{tS= c©tf tciiLDTV l 7 
b-A7>#!Bfi£ftT^.2>o HS««^©D2e*ttK* 
r^y^ 8 5 5 a©^J^©D 213^^8 5 5 eiCfB 

its. a«Jwe©a3«i}*RfS:tt % c (Dim?*—? 

50 -r^ai!)B^t:tt7 , ^^AA©«Si'sv k h v— 
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78 5 5 f tt0C^-r«fc5fc»SRh^y*fc— Stbfc< 
El 3 2 Cj^^WK^Tttf 1 — :/**#© 

s^^jatBft^sixfcDLiEa^ias 5 5c*rijt 

$,5. C © & /£©8t^T* fife :i©«W£fcfc 

G 13£#©LDT V^iURT-JifeStflBj— 9%ffl<DmW± 

fH3 6 »+*fc© L D T V ©SS^fclHtoFBS £ ft 

* *> tp<DMWm SflSBTC s s u -5* 

[0310] *fc2»» t)B^B$i3tt-v^ 
g Tfi-f X o KH&Sl h ^ y ©— &©m& L M' — 7 b 
b#>U ^©Jg^C^T&EIl 3 2T-7jVTB3® 

T-S5feK)LDTV^V- KfflSJRWl&jli^P^^jHm 

7j£ft£«, 

[0 3 1 1 ] CoU^ *$6mn?ttgB*b9y*©— » 
©itr^tLDTV^l/- K©jS^£f3®-r 
ffl#(±IEjMlSS*[pJ©^ D BSC L D T V <7 b— 

[0 3 12] *&fciffia©^3a£t>ll5fet»J*-r4 
01 3 2©*Tt^tio tDj-iIBS 
ffiMS 5 5 CZmtt. LDTV© 1 7V- A^rlB^S 
fckfcfcD^-iiaftlBWtS 5 5 C©— 3H££e>fcSl^1R 
tS©D a -i • D 2 |3®«^8 5 5 h^aSltSo ^<DW$AZ 
i5ttS^7 r 5^-V>^;i'D 1 - 1 lZ{iLDT V© 171/-A 
©— »©W«tfB«3ftT<^S. LDTV©£iD©tIflg 
*D»-» • D 2 f3M«^8 5 5 h©D 2 f3®ffl^8 5 5 j 30 

^;i/D a _ 1 ©3~5^©^— ^IB^fi^^o. tfcoTD 
»-ii:D a -e 1/3-1/5©®*©^— 7±©LD TV 
© 1 7\s — A©«3g£tB^T-££. ^Fl/-^^?. 
{C»V>f»&T!fe£fSJK8 5 5 h, 8 5 5 j 

K©hU — 7^MT.it:Jt^T^ra*>ffi«* 
l/3~l/5£&£„ ti£-3T¥2IO»Kfe¥»T^f 
K© M/- £*I^Tfc, d ©«!&£&£ b b — 

^-r*&t3~5fS3av^5a6»)fift:t»^±*:LDTV© 40 

[0 3 13] C©73 5£tt2|5tjf©VTR©i§1^ D 2 13 
*t»S8 5 5 j fcB£T**tBi> l S:^&»* i«il©¥2! 
»>l$fci±«£-CSfc^. -?5r3»Ji©««l6SVTRt: 

#RfcsgT-££o BWi©»-3*»)3^ M3«5l;fc 

[0 3 14] &#^0(^ti3tJllJgMI#5S*fflv>fc# 
1 6QAM^©«^©£§a7j:£T**K P&JB£!©iBfe&? 50 
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fti * tr*. fcf##£B.§ fc «t S 5 B£;i&*f£K*- S . Zbti: 

[0 3 15] fle*©*fiCHHfcfeff»-rs#S©#IBJB 

S©t^*^VTR ©13^7? ST* ttHHfe^— * - iz 

M©Hffl©mifc©£ffi*s£-r4£a:ttT?ste^. -© 

&#>iliSi©&7'D y ^©BSigttcrft&ili&LfrlS^'T- 

g&l^. L#U #$6lia©BWiSS©HDTVVTR'7fl4 

[0 3 16] *fSW©HDTV©3JB©fBJil3»*fTo 

fc*§"&83fi$S£?S© C/N * {±H D T v*©jft 

S?^JKTVg^^B^T#^,> ^LTt3®B£S©C/ 
N*s(SV>ti^-^Htt6©fiVMatftf?^*-eS5fe bfe* 
9^ KNTSCfCEDTV^V-b-OTVet 
b<ttfi»ft«NTS C^©LDTV</P- h*©TV{f 

^tftBfcSftS. 

[0 3 17] W±©£3tc*#8iB&^fc»5l»£«« 
C*V*TB:> C/N#<£<&-?£ii§'& J ?\ ^-U-V 
If X < &o fe^d^T 4)|B]-rt^©B**^i£.v>fi?^ 
It, *b<ttfiVMBJT?li£T?*3fcV^»:SI##6ft 

[0318] (gJU£#J 7 ) ^I560!l 7 (i##gli8£ 4 pgjf © 

«MWtJife3»fcfflv>fct>©t**. $mm2x-mMi,tz 
4 »»©g»*s; 4: 4 mmomm.^— * mm. 

tSitCi 512 9 l©^tt«H*BllC*vr.fc-5K4 
■©SHUMfoPTfS*. BHc^-r«t-5fc:*rtfflK:»lg 
fs«^8 9 0 a, *©4MB££2$<3ra8 9 0 b, f 
3Sfi««8 9 0 c, m4gmmM8 9 0 d#T-£S. 
d © 4 PgH § HSf 5 7j 5£ £ O V^ T S . 
[0 3 19] 4 KM 4 «©4ft) 

aiiji^^— anEi6*©n»Mbt: is 4»©a&3S»JB 

C/N ifc&Bfcfe 5. a^qJtg^c^ 
^Huax-feSfca), PgBF^©C/N^^^:^ < i:ft>& 

V^. a*fl57ffe*ffll±x 2»©««BSJii:2Jl©»a» 

S^ffi^T, 4a©PgJl(533l4tT^^i:T-feSo T'tt, 

[0 3 2 0] 0 9 .3tt«-Killie3©rn»x^ia-Cfeft«- 
gSUK 3 acfett^-ttiie 8 9 5^4 -3©E«I1B*» 6* 
J5£$ftS. «-ffliilBS4 0 4 a, 4 0 4b, 4 0 4 c©W 

H3 0©*lBKfct>n-*'4 0 

1 ©cf J ©^-^lHlS&4 0 4©^D v trmtfs}bt£(DT-WlW 

<i*BSt"S. ^gl[5!S&4 0 4 a*tt«MfeM&ffitt<£d- 
H t V t fcas«IES«'HHV„i:it , IHlJSK«'H„V lrt H L V„©4 
o©fI^tc^gi1-S. ^©^, H L v,.ttJ!PfiftjK*»7G© 
BWfte^©*«-fc*:S. 
[0 3 2 1] $TA*bfcWMfcfi^ttHMfe^«|5|»4 0 
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m t isMo&miSL a ci © mm x it * r$& tz & s . 
x, xtjm^mmi o o o*©hdt v/i-^o^h 

[0 3 2 2] ffi«l£^H t V L «-5tt#«[5|fc4 0 4 c 

mztli. <fcoTHi.ViiB*tt0i*.«Sie2 5 0#. * 

LLJER^-I4£E«»4 0 5 aCJ;t)£Eie$nx D^ff-if 

[0 3 2 3] H L V L ®MfiE^0 3^tt^fi£S 

7 7 2 cti*)lo©L H{f ^ IZ&f&Z ffiSSgfl 4 0 
5 bfc«k&ffi6g£;hDi- 2 (i^bTtfl:*j;**i£. ^© 
#gf£[e]g&4 0 4 c i:-&J5£S7 7 2 c«DBt£E*» 

* 3o8S(tT i fe<tv>o 

[0 3 2 4] S«^©HhV„, HlV„ v H„Vx.©3JEK 
£-tt"£rJ5l<;#5 7 7 2 a£J;t>-o©H„V„-H{§-S3-i;& 
3<> ffiiliff^SfcJcsph^ 1 0 0 0*©i§£r, zcom 
SK^lSlt 5 0 0 *~ 1 0 0 0*©j&9-£fc 
* bT#g|[I]gg 4 04bCi54 o©j«fl-fc:«*£ 

[0 3 2 5] ffc^THi.Vx.tii^fcLTzM^ Sifi7j[6l© 
5 0 0*~7 5 O^CDi^i^nS. ^tlSHHfs 
^■£<fc.£. f ITH„V„, HlVh, H„V L ©3j&9-fcj:7 
5 0*~ 1 0 0 0*©J&9-£&*>, -£££§§7 7 2 bT~& 
fi£S*U HH{I^&!jffifg£|$4 0 5dT-EEi&§$ft, D 
2 - z {m^rt b Tit}* — ^HLl^BD^affi: 

bTHi*#ns. t£oTLL, o^d-xfg^ii^lx 
fcf 0*~2 5 0 *WT©fi&9\ LHoi 5Di- a fittt 

2 5 0*J^±5 0 0 2|CJWT©JS«»J«»HLOS 5D 
2 -a<l-§-{± 5 0 0 *W± 7 5 0 *jy.T©J&5K HHoJ 
•3 D 2 - 2 {l-?-(±7 5 0 *W± 1 0 0 0*WT©ffl$£gtJ& 

T-£&i:V<.53!J:3IA s &£„ ;i©09 3 ©#g£[I]E& 3 
V^HSE^J 2 TfBMB bfcB 8 7 ©j£fl«| 1 ©if©#gt[5] 
SS 3 ©£)$#• ^MtA^SCrtfCj; »K 4 Jl©|IgJf SHkj£ 

[0 3 2 6] d ? bTl^Jl§y^-*#gjgfc|IgJf 

-2> d ^ \Z «t •) , C/NO^Ttfls^MSiJC: 

feH8 8©*2 5fi«fcPIU»fi8fcaW^Tffc4 0 lot 

3 KDm&L&T—tmm CCT-fcillif&gBS 7 
[0 3 2 7] SQ609 2fc33HTB!8 8©aj3«©:7Dy 

* s & ffl v > t mm b & «t -5 iz , gfi l, fcM^aaw * 

tU ^v — fTIE^ft, D,-„ Dn-2v D2- ls D 2 - 2 ©4 



[0 3 2 8] c ifH9 4 tti^/jggB 33C7D >^BT- 
A*$tlfcDa- ls D,- 2 , D 2 _ lN D 2 - 2 {I^fci{[fJ 
*SB5 2 3 a, 5 2 3 b, 5 2 3 c, 5 23dl:^t 
f$A£ft, 0 9 3 0#JKI3B§£:fcl'>TiSi[EbfcLL, L 
H, HL, HHm^rtteZo ZOm^te, 5g©IR««^ 
©7k¥, Sia*lRl©W«41 fc-J-5i;LLttl/4^ L 
L+LHfil/2, LL + LH + HLB:3/4, LL + 
LH + HL + HHttl©flf#fc&4 0 L Hff ^fct#8IS§ 
10 5 3 1 aK:j;!3««$n®«^J5Effl5 4 8 afc*^TL 
Lffi-^i:^j«SnTBB<fe^S»5 4 8 c©H L VJi?C: 
A77$n?»o D&^j«g&5 3 1 a©0d©BMBK:B8bTli 

03 2©fflj^T : a-^-5 2 7T*^bfc©T*«l&-r2.. 
-S. HH{f-ffi±#gfgg5 3 1 bti t)#f&t£*l, 
£-J5)c£fl5 4 8 blZ\±)£tiZ> 0 HLft-§-iiil^J5ggB5 

4 8 bt&^THHfi-Sf £:£rf&;*ft s H„V H -H<t^t 
*Dd«S5 3 1 cK«kt)dil*ii, D0«fc^jE£^ 5 4 8 
cC^TLHJ:LL©-&jEfce^fc-&f£;**u BUMPf 
fcft!3^JEK»3 3*»e.ffl^sn*. *bTB8 8©»2 

20 ^mm(Dtatj^3 6XTvm^£te*) -© 

Sfs -^AsSit 1 0 5 0*, g)l 0 0 0 *©H D T 
V@-*&&ttEI9 l©SfiJSlFiat:^bfe4o©seife 

ft t J: tJ 4 ocis© T V{f ^ $ tt £> „ 

[0329] Tv«-^©mr*»u<Bimj-r5. 09 1 

tms 6&—z>iz$.t»btcL<Difimi9 zcofemmammm 

T-feSo Z<D£olZC/-N(Dful±£h£>lZ&mmn8 6 
2d, 8 6 2 c, 8 6 2 b, 8 6 2 atd^TD^, 

30 [0330] m&m^(Dmm&m<Dm-&m 9 5 g^ipgji 

MigBOidtCC/NClRlihh^tLL, LH, H 
L, HHe^©»Ji^+>;M/#|}£;*ti.SJ:5fc:& 

«6o-caie7'>7 i ^-*»6©reni*siE-3<fcoix, ■ 

K#[S]±-r5. L = Ld©^LLIf, L=Lc©B$L 
L + LHfa^-, L = L b©B#L L + L H + H Lff L 
= La©^LL + LH + HL + HHfs^#S5fe^n?>. 
ft?t, JRe^©»«* 1 hl-^i; 1/4, 1/2, 3 
/4, l©flf*(©BIH*s*4-©S«Jftj«T»6ftS. 

m^ifimm^sm. 1000 $©hd t v©^-&, 250 

40 5 0 0*, 7 5 0*, 1 0 0 0*©TVe^AH»6 

ti-So ;©i^(: bTSPgetuziSHAs^b-r§pg/i^^ 

^e^ASqJtgh^So I9 6ttft*©fy^MDTV 
S&jl©*§£-©§fi8fi80T-25 3o S^^B^^^^i^t 
1*73 ST- f£ C N A 5 VotTFT- T V{g-*f ©«£&-£ < ^ 

T*)ffeSi:©^-&%^, tf;i/A>lj*^T*{ixgix-^-rJ:a 
^C§^fT*t^i:V^ 0 0 9 7 Itt^gfflUfeHD T V©pg 
«M^I©§{ftt^0S:^-ro E9 7CStJ:^C Siffll 
L a T C/N = a, Lbf C/N = b, LcT-C/N = 
50 c, LdT-C/N = dt^!3g-^©§{Iflb^T-2 5 0 
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#* 5 0 0*. 7 5 0*. 1 0 0 0#©iBR#f# btl 
3„ ^gtLaWftT-fcC/N#&TU HDTVCII 
^©fc©T-ttW£T*§^it^##:£-f 2>. bfrU ^ 

;i/*tfOBJft^T?tt7 5 0*. **W©DJfej£rCtt2 5 
0* s J—* hfcgtf-*Fl&Si"eB:7 5 0*. gib* ft 
©GJttjSn?tt2 5 0*. flbB i: S LJfc& 
T*^2 5 0*©Iilfff4f§5. J£Jl±©J;-5CbT* 

»w©»Jieai*ffl v^ ^ d t tc i bv&mmzti'z^ s 

fcfc§«W£T- S & o fc*«T- *» SfST- * 4 «t 5 10 
bSffi©S*iD&^bx D i- 2> D 2 - a> D 2 - 2 f + > 

^.;i/T-ffe©#ffiC, b, a £;&a§i-s »k 
D©iM^;i/*** h *^Jft«-e*l8ca3S u -9--f^ 
;i/3r** h©&ffl£3l;fe b&#s>fk©3-o©:S*a&-y-— 

[0 3 3 i] immm 8 ) uit, $ i <z>$&m%mwz- 
a-otifts^-rso sos#i 8 iz*mw(Dmmmfcmii£,* 20 

-te;i^— SS>-^^A©itSfS^i^ffl b&&©T-& 
So Ell 1 5©«#*S*©&g«*©:7Dy*BC:}3 
WT^>r * 7 6 2*>&A^£ftfeiltS#©W^fctmBia5 
4 0 5£<k DiWiEbfcllJMIJi©^-^ D„ D 2 , D 3 
fcffifcfiF^-ftiSiXx Bf#t!ia3 7 6 5lZ^X^-( 3; 

4C*^Tf5iE©SRQAM^©BJiS©SEa*gH- 1 

j-2 2£t> j&mtsti. &3&-t&&sm-c&mzti* ffe© 

b < fct»£;§£i£{3;**v ffe©*Ki:5t«T*t 30 

[0332] fbwme^&w^fim^-ttttflfe^^ 

5>©3M®a«[i:bTT>7 1 ^-2 2 t<t *)&m£ti&o Z 
©§fllf li S R Q AMf ©KlSffltlS 4 5££V^ 
T, Di, D 2 , D 3 ©^— ^ h UT^^tlSo 
^#68:* -T 2. X/0SS7 6 7C:B^T*-f 2. >^{f^ 

^tb^tt, z. <Dt> -i s. >vm^t^msn 7 6 5 scat 

e.ns„ fMHS^Dx, D 2 , D 3 tt#«SP5 0 3 

ph^iS. 40 
[0 3 3 3] &tc^l 1 6(D&mm<Dya y-tmte&Z 
<fc-5ic6^7f$fcb<fcJ:H?fc©3-=>©g<t-fe;b7 6 8, 7 
6 9, 7 7 0, ©&4i'C^fcfeSa^7 71,77 
2 , 77 3M115 £|SKi©&g{i«$7 6 1 a~ 7 6 
1 j^tlfc^ i£§M«8©28li:|ill^-v>*;i/&© 

§B7 7 4&&&mm<Dmm<Dh?-7 4 vtmznizmM 

U -ft£jfobT#*ifeJ^©?^>*;i/ffli&&©SJ £ 

^ x ■p&Ai&mo&m -fe ^©^c § 2©ftj®n ©-£{£-> ^ 

rA©3>hD-W^„ 50 
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[0 3 3 4] EI 1 17 ©ffc3fe*5£©«fg<&« h 5 7 <f y 
f^HtSti^C Q P S K^©^^©^* jv 
31{g^FS;T-(iSM-t;i/7 6 8, 7 7 0©Ach©£2t§ 
*H:d = A©Ht^-r«t-5t:ra«aRfUffi«i^2b i X/ 
Hz©7-^ 7 7 4d> 7 7 4bJ:d=B©0©r-^ 
7 7 4 c^MfcT-^7 7 4dS5, ^©JJWSC* 
V»T*> 2 b i t/Hz©-I)5;I«|ijMi*T^5 0 

— m^cD^mtmmmi 75a, 775b, 77 

it.mY'py -i 'y^itf-^ 7 7 4 et^ti^ 

Hf^©hv7-f 'y^lTFCr-^ 7 7 4 eiC^bT^ 
^©-tr;i/7— SlSCgSii^— <^ 7 7 4 £ 
£*M& |5lb2 b i t/H z ©««»»*"<?* ofc. o 

£ t) h?7-f ^^S©'J>^:v^tc:5i-^)^•v^i:d5i:l5J 

&«*8^**^LTy^sfc^5»*©M£#*o 
aat)"3T**< b^*>*;i/2&£ti-s>bfc t>, Sft-fe;i/ 

©7C&$5'h$<bt»j£l/TV^£;. bfrb, 
fct£3fc&5$© 1 6QAM, 6 4QAM^©^.ffifb{±j$fg 

& srtf-^-r i t iz&mm<Dm<Dm m zts s * ism n ^ h 

[0 3 3 5] Iifl*)t:lih77>f v^*©#•^^lfeJaK:(i 
ffl«Bt»*feS<U h77-f ^^a©'i>^ev^^{c{i 

fs<-r?.ct* j ^^7 i A^©^sri«toe>n?.. 
R§©»ji®e3as*sc©«fflt:«k DJui±©d t:ftimT* 
So c©dh^Eii i 8©*»ra©soe«8c*(tsa 

• h^7-f ^y^^^^ffiV^TtttB^S. Ell 1 
8©^BIH:±*6)MCS{g-fe;i/7 7 0 B, 7 6 8, 7 

6 9, 770, 7 7 0 a©A-A' m±<Dmm^m.-km 

t. Sit^7 6 8, 7 7 0ttf+>*;i/SASit^ 

7 7 0b, 7 6 9, 7 7 0 aJ±5^-V >^;t/gf A tMg b 
&VN5^>*;U§¥B©J^S®£;flJfflbT^3. itl?>© 

5=->>^;i/(ot#SM-t;u©h-7 7^ ^^MfcjE&bTEl l 

i 6 (Dmmmmmm 774tc<tt), >4-)m&mm 

^•B-^nS, ^TEll 1 8 £:fcV'>Td = Ay:A5 L *>;F- 
;i/©iiM^fi©^Sr^o d = B(iB5^-v>^;v©ii 

fi^Sx d = A+Bi±±^-v>*;i/&iioj»u&afis 

T F ttiifi h ^ 7 -f >>^fi, Ptt3*ig3i:AP©^?F 
§«-fe;U7 68, 769, 770 T-ttBU©IISE 
WT-mW bfc S R Q AM*©^B©PgSSe^7?SC^ffl 
^Tl>5tfcT-^ 7 7 6 a, 7 7 6 b, 7 7 6 ct^ 
■Ti-StC, QPSK©««»Wffli»*2 bit/Hz© 
3 fig© 6 b i t/H z Sr^ite^JaaST- fci:f#?>*l3 . ^ 
iaaSfCV>< t^*^,^4 b i t/Hz, 2bit/HzhI 

d>-rs. aifi^'7-feit-^**^i:jiMa7 77 a, b, 

ct^tQP SKOSIl-tr^OA^^^Jt^T 2 b i t 
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/Hz mmmomm^-^T 
± tf s d 1 1 «t >o mmcDgm-t j^<d^ g- £ e> *i * . 

6 4 SRQAMWfc>0?©l±S*i*?)av^C5T-(i 
S R QAMO->7 MSS= 1 tC b7cSJ£Q P S KXm 
SfiU j£^t^5Tttl6SRQAM, StCStSt 
Ji6 4 SRQAMT*ii§f§-rSo ftoTQP SKfcJfc"* 

bfcHI 12 1 ©7D y£0CjJvr.fc-5fc4 S RQ 
A M©2S§««&Stfctt fcfite *>ffe©«IS i: SftT- 
15. 01 2 2<D7ny?miZ7Tsi-l 6 S R QAMCl 
^fcRBTefc*. f£oT3o©gflB:fr£©?«*M£2E-r 

«w«is©^'j*3itt«e#*B"e*3. 4srq 

.a— tf— fcfctilbT^So Z-o \sXtt£,t£rtilZ^m& 

[0 3 3 6] Jy.±©«t-5t^ bT0 1 1 8©d=A+B© 
<fc r> &^«©M&3#^£&-oi£3£i/;*5r A#T* $ 5, 
TF©h77-f y**fc^to#-t3£ifeJgfc»B-*-S£i: 

temmifi&Zo ^t-fe;i/©/jx$^v^ ^D-fe^Sii^ 
< © :/*itfe^ 4 ISM t? S 5 fc § h 7 7 ^ 

y ^ ©^fiRiTfc^g b^v^feto*#P£©a^7i s i4 

[0 3 3 7] *icm 1 1 9©5 ; -*©l)#Pp5E§0£fflU 
T«-*<f A^Dy h©7=— ^iES^iSB^-rSo HI 1 9 

(a) fiifesfefrsS©* f K HI 1 9 (b) (4 

HW80^-fAXD^>^t. 01 1 9 (a) fcjj* 

■r i-5 c«£**s;cDsi§wga'j««aR*a;t±D o wno* 

»> atflhS* & : ?JS^©»ecD«FfcS«aR AT? «flBO^ n 
y b 7 8 0 a"?HI»MS*S*a&!K h 7 8 0 b, 

7 8 0 c, 7 8 0df#^A, B, >*;i/©^-*S 
^©SSftM^&jaSS. »CUpflJo*5?«4>*,Sftg 

ai»Btfti7D? hi 8 1 &, i 8 1 

b, 7 8 1c, 781 dfc£*H»§<S^ a, b, 

[0 3 3 8] *SSU3©»^ 1119 (b) 
£fiuj£©6 4 SRQAM*OPt»SeJ8*SC*fflV^TVA 
SfefeD,, D 2 , D 3 ©§*02bit/Hzffl3o© 
mm^— *%t>-o. Ai, Azr-i' (±1 6 SRQAMT - 
j££fc»XO y h 7 8 2 b, 7 8 2 ch^Dy h783 
b, 7 8 3 cC^-Tcfc-Mcmfg©^— * hi: 55: 
5o |5]-«MT-3i5«^^-©^T-iin5o ft^>T* 
^AXDyh 7 8 2b, 7 8 2 ctt^O^fflfc**. 

f3©£&gfttf|g| 1 18©776c©3§2Pg 
JiOJfttto*»)ajfcJS©iE«T»fen4. fstfSlCbT, 
^^A7Dyb 7 8 2 g, 7 8 3 gXitE^-^om 
§{1#6 4 SRQAMTlftin?.. 8J3f&©fiSat««& 
t)^>tz&>. [b] — ^-f A^D7 h t? 3 fa© E i , E 2 , E 3 

©3^-v>*;i/#st&-t-&5. ^©^-&s«fe^©$ e>tc 
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iE»«M*-e3lft©-rs^i:* l B**ns. ^©.fc-JCb 

t Mt*m 3 as ©ai s *s m-m mm-eis ^n^t^^m 
m&&z>o fiu ^.<Dm^it&mmcDi&mx^(Dtt(D 

£»©£«»*« 9 0%&Kfc:«-6 3. JttBSB©*** 

•So &^TTF©0{;:j£lv9-:riJ§:bTV , >3o 

[0 3 3 9] 012 0©TDMA#5$^>f AJ*ny b0 
T- (a) Jifi£3fe#5S; (b) tt*»fl8©*SCS^-T. 01 
2 0 (a) CSti^C i-WiSS^f^^A^Diy 

h 7 86a, 7 8 6bT^A, B5=-^ >^.;i/©^^ 
©jtHtSfrW ^-f A^D->h7 8 7 a, 7 8 7bT-§ 
B3 Lj r>*JV<D :: ?ffiirt>(Dmm*1 : T 5„ 0 1 2 0 

(b) t^ti?^ *^ffl®*p-l 6 SRQAMOS 
20 -&^o>y h 7 8 8 aT- A a ^ V^KDgft^frVV ^. 
D 9 b 7 8 8 ct'Aif + >*;i/©It§fT^ . *-fA 
^Dy YrWtffi 1/2 {C5&5. 6 4SRQAM©^7 
□ yh 7 8 8 iT'DjftV^l'OfiStT^, 7,Uy 
V 7 8 8 lXD*?-*>*)U<Dmm&?T5a *P 4 AXD 

* Mtitt«ll/3fc«:S. 

[0 3 4 0] «Ffc*Sf«A*TtfSfe»fc^D«y h 7 8 

8 pH:fc^T l/2©*-f A^Dy hX 1 6 SRQAM 
©Ei©g«ftff -5^ Sfeett^oy h 7 8 8 rT?»* 
©^ AXD y h 4 SRQAMfffd. 1 6 SRQAM 
30 i0 4SRQAM©**siaiM'M^f;«), gfiB# 
©S*iieA s 'J>5fc<7k5i:V^oamA i $>5„ fa£U £ 

#BtiHi#fto#;£ttSHSJiBkfcB:is < & s . /n- »; ©'Jn 

[0 3 4 1] &L±<D£-5KLlsXmm<DV : 7y 4 vPftft 
© <b b < 2 -3©ejtSfi©fe3i^fi^a%®, 
^Mf^f^li. fiS§l©ffil>4SRQA 

ft*ifcf«*KS-cs4. c©»^ ta©safi^ittt 

b fc <t 5 fc ©^SP^ ©e3£5gH4# t ti 4 ^ tf* 

* tiB/j^a«* znmi&Ms.xcDrbfc^mmmm&mti 
5= 

[0 3 4 2] 9 ) WTi 9 ©^»JS:0®{CS 

^SiftB^-TSo ^SS0!l9tt*^B^$:OFDMeji^S(z 
50 ®fflbfe*)©T-$)i)o 0 1 2 3©OFDMii§{IM©7" 
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Uvtrmtmi 2 4CD0FDM©i&#JgSE^^-r. F 
DMO-lffe5 0 F D MttBHg-T 4*+- U 
#2. 3 -itt©F DM J; 

y * ^> ^ s; * ;u T vifc&ffl fc fix v ^ 

^. il 2 4©OFDMOlIEtCfsfioi:OFDM 
©»^A*«9Sifi?!ia£5US«lS7 9 1 Z'fflmfrMl 9 
3±(3t ; — ^Sr 1/t s©P^PiT-EgU, U:7^-\*>* 
;i/7 9 4a~efeMt5. £©<s-f-£i£F F Tgg4 0 
&-£>ogf|gf 4T*B#F ( BW7 9 9^FFT^U mm 10 
{f^7 9 5 £ftS. t sOWSftJ'i'tfMBIffl 7 9 6 ©SB 

AfflMtttt g©#— KJWMI7 9 lifiWHtbtiz. 
[0 3 4 31 012 3CD0FDM-CCDM;W7''J v 

»"&©IUIS«9 0iM^ft|IMB-r4. Aft£ft£HDTV 
m^(iiii^>3— ^4 0 lCiDlBlDwt 

-fittD DmJ: D 2 ©3»©PgJl 
«i6©lHWg^Kfl«$;Hx A^SP7 4 2£Aft£ft 

S. JBIt 5 — *8JAa»7 4 3K::fe^T, D,-i<B*B:C 20 
ode gainO^ECCfSF^b^ft, D^fg^fiiiS 
©3— >©E C COfSF-^b&SftS. Di-ihD 

2 - 2 fcfcTDM3S7 4 3 CiD, l$IHWMH*«'fti3ftx D, 
il^&fetK KHS8 5 2 a©D,ttB|3l£jUafcJft»7 9 

lafCAft^ftS. D,ftH:nI©lJ!jr- 9 ttt. 

tU n<r©C-CDMS3SS4a, 4b---©^lAft 
SBtAft;*ft3. 

[0 3 4 4] l^^g^-{f 9©D 2 fctAftgB 742 

©S^^— *?iJAft35 7 4 4ti'MTEC CgP7 4 4 a 
{^V^ECC (Error Correction Code) fj-sf-fb^ft 30 

M/ ■;^ol> =I -^7 4 4 b£:fc^T hi/ U^^-fb^ 
ft. £158 5 2 a©D 2 jfi?UM?iJ§g7 9 1 b£Aft£ 
ft. iHrOMEl^— * h&tK C-CDMti§i4a, 

4b---©^2AftSBtcAft^ft5. miAftSiSCD^ 
— * hsg 2 AftS5© D 2^-^ t «£ ») &*© C - C D M 
SiS4a, 4b, 4c-ti5^T16SRQAMf 
!:C-CDM^i$n5. ;©n^OC-CDM^ai 
tt^^?©R^t 5ffl^lS©dr+ U T'Sr^o i: t (CP^-T 
5 + +U7ail24ffl7 9 4a, 794b, 794c 

■■■iz7ji-fjLo\zm.3ti,-&ifit>m%L%im±7 9 3±tc& 40 

So - ? Lt, C - C DM^^ftfe n^r©^(i-^ 
fcL !FFTl5liS4 0!:«i;D> HjSSir^^ >-^3> 

7 9 3t^^mrs$&<D^-< *>i?a>7 9 ot?^n, 

t s©H^>>#;i/S©B#|!g{f^7 9 6 a, 7 9 6bf 
|Sa6S/>sI«;n$|HHff7 9 6 at 7 9 6 b©F^t 

9 7 atftStt^ftT^So dft£B§F E §tt£{i^L"^l/T- 

ssLfet©^ na 1 2 Q<D^mm-m^u^<)vmx-^> 

tK ^/-mflf7 9 7 a©Tga?;^U©gfRi 
?3irt>m'&lz&bT&i%.£tiZ>. TVn'— ^ r-lf©v;u 50 
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{iB#£&FFT[5]g&4 oi?t>(D%mm i %\±mmyte> 
RF{i^&t)ji{I;*fts. 

[0 3 4 5] ifefc, §{f£|4 3©ftf^^at^?>o 01 2 
4©B#fgffl>->* / iMi-Sf 7 9 6 elZijk-fc gffff^fcfcH 
1 2 3©AftSB2 4£Aft£ft, £iig&8 5 2 b£Aft 
£ft. 5ri;*;i/-fb£ft> F F TSP 4 0 ate «fc tK 7 -'J 

^mzmm^ti, mi 2 4 t^f <t -5 {cb#fj« 799 

*>£>)i&£&$ft7 9 3 a fc^&£ftS. 012 4©B$F E §$4 

Ml&$ifi©fi^©^ 'J77 9 4 
a, 7 9 4b§lC^nS. dft^©^r-^'JT{±SV% 

125 (b) titl6SRQAM^IS^n, 
©C-CDM«lS4 5a, 4 5 b^tSSfen*. *L 

T, C-CDM«mi§4 5©#*©C-CDM«iagB4 

5 a, b^F£:}3V>T> PgJi^^aW^ftp,, D 2 ©^r 
{i-Sg-#«gS£ft. Di^M^JnWS— * — 8 5 2 a£ 
D 2 ^M?ij3 £ — 8 5 2 b iz «fc t) . itfUfl^i: 

6 !?7t©D D 2 {i^#«S3£ftS 0 d©»&* 012 

5 (b) iz7r.t£.otec-c~DM%m^tzmmfcj£ij3, 

6^TI»>4fe», C/N«©iV^Siftftftt, D i 
{i^©^#a^£ft, J^Sfi^-etiU D 1 hD2ff# 

(Dnjj&mmztiZo «33Sft&D,{g-?-B:ttjftgB7 5 

7(Ci5l^TaP$ft5„ Di-^g-g-fChb^TDa-Hf^-ai 
■5-fTIE©r3— K^r-f >#K^fe#), Da-lft^©:^ 

\m^±m 1 - 1 0 2 cc^oldtv 

©fg^n^fct ti N D.^t^ii^i — 2mm.7 : ^-y 

4 0 2diCi 5 EDTV©^)i^©ifi:)fe5, aft 

[0 34 6] D afi^fcfc hU'J ^ 2 m&T 

3-y4.0 2bCJ:D, HDTV©a^fig^-t>&5{tSft 
?ft€.o ±I2©(g^«-^©^T-{±LDTVi)S{iift^ft s 

-KCEDTVfg^-^aift^ft, ^?>{C±|BSj^^^ 
AD^S^htCt !5HDTV{f-9^f!S,^ft5. hu©S©£ 
«»Ji:|Hl«. 5/1 C/N \Zfottc.mm.<D T Vjg^-tfg/lT- 
^S. ^tefi?!l9©«-&{iOFDMi:C-CDM^iSS^-a- 
t«•y•TfflV^5^i:(c«fc^). OFDM-eofeOflt H31 
T-§^V^PiJlSeiS^^ST-SS. 01 3 0©i^-l/ 
- h C/N tC^-TJ; ^ £S£3fc©OF D M - T CMg!^/f 
f©M8 05WU, *M©C-CDM-OFD 
M*SCtt1t^+>*;H 8 0 7 a.<iJi^-b— h*s 
TA J »)f-^-V>*;i/2 8 0 7 btti^ — b— h*s± 

[0 3 4 7] OFDMttBifrt*-- KfflflTgtfC 

5 L >'^© ; F^e^$:JR«)TV'>Sfe«)TV3-^ Ym<D^ 

^';^Tv^s^^fflc^v^2.c:^:>b s ■r-#-^). ui>u rhis 



(38 

73 

fii£T*B:&^jfc#>, ^-^©C/NCXl^tfUU V'iik 
TTf tt5«T? S * ^. *$SBB© C - C D M 

SitCi »K v;u5V^£&<froC/N©#{b£JS 
fc&iffl&Sfi (Graditional Degradation) ©2o#H 

mz i-tx- & t vsa^©-?— tr;^ <; s e> 

b*»U ^I^fel© C - C D M b t § 
itCi!)» C/NtfM^ffcUTfeLDTV^l/- 

h-t-air-is. — iiMUBTvcDttiir, hbim 10 

XKIf 10 0tWTT-Slifcfi)s LDTV^l/-Ft 
a5#&ll|R#»&ft*. IWTVOLDTV^V-F 

OFDM£HDT V©^?)H*t:fiE-5 £3EB#,£©¥2»tW£ 
W^ttD SP ©[!»««#;*:£ <&s. ^i^TV 
^f-^CDDi-^^^OFDMT-iSS^S^r^-ro 013 

*£*£,#© D i: D 2 {f 2 o ttftmcD C - C D Mf> 
fifbU FDM4 0DtJ:»)ffl«»»A"eSfg-r4. — 
;£g:{s$HffilT-§:{g LfeifttFDM 4 o e £«fc ») Jfl®3& 20 
#*J**U #»W©C-CDM«il£4b"C«§|;*tU 

1, 2, 3 fcRlfCfcS&K>»BM-5. 
[0 3 4 8] ftCHDTV0MPEGiyi/-K©fi« 
m^T-h £ D ^{t-sg-fcfcifi?!^^ >M— * — 7 9 11: 
it)M?iJfi-9£:&!)OFDM^&§§8 5 2C©(fT-QP 
SK^l 6 QAM©g£W£gH\ i£FFTi§4 OfCiS 

i*n«icDe-9fc*tfesnFDM4 odCADjasaRWB 

T-jiM^^XSo 30 
[0 3 4 9] — # N ffgI4 3 T-fi^nfeifttFD 
MSB 4 0 efc^TWaaWMBSft, OFDM«||g|J8 
5 2d«V^TFFT4 0 a £ J: !> < ©ftttftlftofg 
*J:«tt)x £-^©ail#g4 5 a, 4 5b*CfcD««£ 
iv 3£?iJtt?iJn W*— * 8 5 2 at: J; D D,-ifS-9<)Hfe 

mzti, m i 2 3 tmmzis-t, ldtwu— k©d 

[0 3 5 0] C -5 Ltv LDTVfi-5f©<fr#OFDM;* 

titzmmfcm&nm? s. 01 3 8©#?£5ffl^3;:i: 

tit), OFDM©a?|^[pIS&{iLDT V(f-^©^T-<t 40 

HDTVft^-(Cit^TLDTV{f^'(J 1/2 Offlt 
y M/-hTfe4. ^-3T0FDM©[5IS&^KJi 1/2 

[0 3 5 1] OFDMIiYW/Ut^l^IJSfM 

^ t v ^ g am t v © gfsBt @ mm © 7= s> * )\^smtL 

■o £M -t £ m i££ £ B W i: b X fcm £ ft <£ o £ b T v * 
S„ Cl©.fc-5&fflj£C:f3^TI£4-f >^A>£> 81* >^© 
1 0^ >3H;lT©/h£^iIiai^X#^T-&£. ft^> 
THDTV^EDTV©,fc5&^8¥&JKTV<f^£T£ 50 
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0 F D M£M1-«#att*»ttS»ffl©ffl£tt»*i>HB; 
<> gt¥TVit;liLDTV^U- K©TVjg^©S 

SWfc&^rv*. C©fc»^rf— X hJft«J&l^ttOFD 
M©$Mlttie<fc^. HDTVC^MtOFDM 
* ffl V ^ 5 d £: 0 F D M © BISS***:*: £ V ^ 3»R T fcttf 
St-e£sV->„ t£oT##P,8©01 3 8 £7f^OFDM£® 
«TVe^©»Cffiffi-j-4*actt, §itr¥^©^»St 
^TSfs^tlS L D T VWJV^/IXtfi&ttrblzm 
^g^■rShV^■5 0FDM©S!JS : &^^fc>^V^-e^ OFDM 
©SJS§#I«£ 1 / 1 OfilTC^rtUc||iJ«-e*SfcV^* 

[0 3 5 2] 0 1 3 ST-liD^O^^OFDM 

£33 bT V> D a-! <h D a-2£ O F D M£mtZ Ztb 
X%Z>, C:©J»-£\ D 1 - 1 i:Di-2ttC-CDM©2Pg« 
£i£#T-t3fcto, i»**©»lW*:t:*i^T4(V^ 

dtvj:sdt vft&mv^K^T^i-mmzfo b^ 

HK©®^#§{f T-tS i:V>-5Graditional Degradatio 

[0 3 5 3] ;a bT^B^opggeii^pJtgi:^ t). 
iiui£b&«*fc2&S#f&e,;h,S. OFDM©Jg^{CT 

;^^■-''<^cgsv^&»*f5BB©le»e36i:^I*■&to■B■s^ 

[0 3 5 4] »Ji*Jg®eS6*SC*^H-rs*ai: b 
X, 012 6 (a) t^tiots 43FDM©#it^ 
•V>*;W 9 4 a~cS^lJ18 0 1 ai:bit^-^> 
^;i/794d~f$^2J1801 btlWICf 
««ft#-F*8 0 2 aSttfc)\ 012 6 (b) fc^-J- 

1J18 0 1 a^^2J18 0 1 b©ae«**HgWbT* 

[0355] z.ti&aim-t&£, mizmwistzmi o 8 

(d) fc*-r*-5fc7^n^TV»3a&Cte*£^*.fc^ 
^HT-m 1JB 8 0 1 A^mti^m^irz c 
©I^i 1 0 8 (e) £5j*-r«fc-5fc:$gljf 8 0 1 a©§ 
{lBHg^C/Nffl©XbS>-*i;i/K<lii^2H8 0 1 biz 
Jt^.Tte<>S:So Qt-oxm^V'Ovecm^iikm-P; ■>( z 
_©£vvHM*£:j3V>T<&ft 118 0 1 a©Sff *spjfgi:?& 
Si:Vi9a*A s ?#e»ti-5.o 01 4 7 <fc-5 £-jg© 

ftJifeii^ai- S. - P ower-Weighted-OFDM^^; 
(PW-0FDM) t&JcXli.\%&o Z ©*Hffi«f!)©PW-0FDMtHU 
iE©*^B^© c - C D Mj;ttmfr£rt>-& 5itt<t 
t), 010 8 (e) C5*-TJ:-5fcttJlt±*U*.3JiC& 

[0 3 5 6] MteWmmZ. 0144 C^t<t9Ci 
lS^-^tt^ ly-^5>J|5IB7 9 1 a£fl-bTtgi|f© 
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*§^SE1B»4 a~4 cWt D Tt i~ f aT-jgF F T 
4 0CJ: DOFDMfflIU ft 2/f ^-^ 2^-# 

mmsti 9 i b&^u-ra«©fi(i©SEas4 d~4 f 

f + t'J7f 6 ~f s T*i£FFT 4 Ofc<fc*) OFDM^l 
[0 3 5 7] §<i{i-5§ttg{18S&4 3©F F T 4 0 afc± 
f 1 ~f 3 ttiaS4 5 a~4 5 cCiDfl t^— #?'JD 
*>£ttft2^-*?iJD 2 -D£»)ft2/i8 0 1 b#«§|;* 10 

[0358] ^11801 a©S:frt±;k&^fctf>lf^<Z> 
SHjft«fc:j30T*iS{rcSS. £-5 bTPW-0FDMfc«fc 
tK 2ji©I^BMe^#^TSo PW-0FDMS:C-CD 
Mfc«*-&to-&Si: 3~4JB©«Ji#3ESi-*"*. &*5l 
14 4 ©flb©SM^(iia 123(Z)7D'^ l©i§-&fc§&-^ 
# RJ b T? fe % fc tbWiW £ *B&1" * o 

[ 0 3 5 9] &fc*3PJ3© Time-Weighted-OFDM 

(TVf-0PDM)^a©HWB<b*SKoV^T3*^S. OFDM 

< t gOlfe« ; SCS»fc#«^-^ !-©««£$: <tci: 

s *fc. -j£T?fc4fc«Mr*>-fe;i' 

b»t\, b*>U *ttTVg{g*&©.fc? fc^lWa©*^ 

fcttft<. ^«){C#VN^{bf-&fcK)^r^>-b;i/* s lib 
v*„ ftoT^;uf^;*fc#t-S®W<ba s '#gfc&&;i£: 

[0 3 6 0] *£M50S©raJiflj©#8*a6'*S fc% H 1 30 
4 6fc^*-.fc-5fc»AJi©:tf— HI#IHIt ga£ftB«© 
KISMt gbfc!t^T*£< £3£i:fc<fc!) AJ1© 
■9-^-v>^;i/©'>>#;i/J4=r— x bfc*fb-t3£<& 
5, bT#-K»ffia©Weightingfc«fc 
fc**-*-SHWi3»ei5#feB"**S. CI©;£5$£Guard-Time 
-We i gh t ed-OFDM ( GTW-0FDM ) tW&o 

[0 3 6 1 ] 3&fcftAJii:ftBJi©S'>3l«;i/B#lHITs 
©*>>#;HRftHfc*fclft£Ufc»^ A©->>tK;1/B# 
mt saSB©-»#;i/HHt sbiO^KtS. 
5tCftfcJ:9««»*ll±fc*VvtA, B©**';-^© 40 
FiSRSSr^ft^ixAf a. Af btnfcAf a>Af b 
T-fei). ^©fctoBC^Vtf^fcifc^T. A©©->># 

i/ VsKJl/BSMT s ©Weight ing©MS'Mbfc «fc 5 ft A Jf i: 

bad© ^)vf-t\7, fc * 2 m<mm\ } c,-&%Mt s . 

C©;£S£Carrier-Spacing-Weighted-0FDM(CSW-0FDM) 
£Df.&. GTW-0FDM£ffl^T 2Jf ©P£Jie31£flS,U ft 
A0£T<KJH{fcK©TV<g*$« ftBj|-?ffittj£d-&i£ 
ft -r 4 - tic it). Jg«T V §{=«&©£ 5 trf-* h© 
^ ^*fW>S«re &Mi£Lm T voss b fcgfi* 5 qJtt 50 
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£fcCSW-0FDM£ffl^fc->>#;i/B#F.gt s©HSU 
<bfc <t !) ft AS i:ft BJf©C/N CWt5ilfb*cnf- 
0FDM t 5 - h fc <fc t» SfsM^" 1"<;U©<£V n 

^SMtflStS. *«fflifc^>lJH1«Bjfe©TVfc:|3^ 

tr>>tf;w$F5©l$|fgit^tt/h£^fc«K c©#- KB# 
lffl©#S:BK1-c:fctt±fl^a«is*%i&* »>Ttffc 

ttoT*iafi«©GTw-oFDM&ffl^T^ifeKT 
■&rz<mmm t vaaisassf s t ^ 5 * § 

3. C©«-&BUjiE©<to{CCSW-OFDM J ?'C-CDMi:iS^-&to 

-g-sciiitCcfc t> c/Nfcfco-r&i^ii-fbasint) t>£ e>fc 

3c£ bfc&i&S©§fi* s rJI g i: ft S <. 

[0 3 6 2] *MW«ifcv;i^y^©f|$««cBira-rsfcx 
HI 4 5 (a) fc^1-,£5fc«®B^#$SO ^U^X 
8 1 0a~d©*6tt»liBi:ft2JB©e*j&*S<BT 
HDTVClf^STgS. b*>U 1145 

(b) 5 fcSV^l/-? 1 -/'*;* 8 1 1 a~d©*§-& 

tt, ft2/f©Bfs^©#-h*l$P^ Tgb#?a^fc«>a 
HT-&&<&S<> 3©S^s ftUBOAfi^ttitf-KBt 
F^Tga^fetos >I3£B$F ( g©:flV^;i^'^©:^ 
SSttftV. BFJfi©J:-5JCBOTCIiTV©j«<Wi«-# 
■&$nT*3t), A{=^fcttTV©{^j&9-#^;iltlT^ 
Sfc«>s «t«*«fflTVTfttLDTVtf»4t*-4. 
£ "~> fc ft 1 /f© S/ >Jt*;UB3IH| T s a £ T s b J: D * & < 
i: o T o •& fc tt> C /N ©^b fc t> ft 1 Stt&v ^ 

[0 3 6 3] C^Lt5tf-mF^i:-»*;WIO^iJ 
-fb£-T5Ci:fc.fctK OFDMcr^ofglfbtfS* 
3&«J*Tf^II6t«:*. ^1 2 3©<t7^T**-h*^ 
F^IIS'J^b^:C-CDMi:ia^•&t>•«•«>CIi:fc«t?)^ 
i: C/Nffl^fbO^CPgJifb^ftn?., 

[0 3 6 4] CCT-Si*e*Jft^J&fflV%TPb<M^?>. 

^cfc?)S»«* s f'<ftt)> ^Ct <45. €?!lxK01 4 8 
l:*ti9tD/U<3 OdBfttSitiS©^** 5 *^ 
<ftf) 3 0 ^ sJii.±fcft5o 114 8fc7frr<k-5fc5 0 

fST-#£o ii^oTi 14 9 (a) fcMi*eDfc^1-«k 5 fc 
TV(f^-l s e cfc*fbT!l 4 9 (b) fc^-f2ms 
©J^HB©-5*>> &«>>^;i/^ft 1J18 0 1 a, ft 2S 8 
0 1 b, $318 0 1 c(DZ-3<Dmmo)7)\,— 7\zft 
It. 1149 (c) fc^-To &^©^;i/— y<oiJ— KB# 
P^797a, 797b, 7 9 7 c^SDTga, Tg 
b, Tgc$r0!lxtt5 0//s, 5^s, 1 m s 
ltSrbTS^1-SCli:fc«t?)ll 5 0fc^1"ioftPgB 
80 1a, 8 0 1b, 80 1 c®3o0PgI©7;^;t 
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G TW- O F DM^lfflt§tSie»liI^t b 
CGTW-OF DM(D7jbf;U^t§ ChCit) 
§11801 a-ett^-KRFMTff*3 O^sJSLbDS 

ho ^:*ifflTV(iLDT Vyu- FCDHjRT-mv^ 
#>MP E G 1 &?X(D 1 Mbp sSg©e3£§»T*£ 

^oTEIl 4 9 t:^Ufect-5t:^>^;i/Btra7 9 6 10 
aTsa|2ms (DMm^M UT 2 0 0 jul s i:ti« 2 M 

TtfTfc lMbpsi£<£3&!K LDTV^l/- F©Hj 

*IB©C-CDMSGTW-OFDMi:ifi^btfe« 

4 9T-J±iai>^>>^;U»fc:?>rUT^>3j?;i/^ra7 9 6 

a, 7 9 6 b, 7 9 6 c£2 0 0/zs, 1 5 0 jul s , 1 

0 O/zsfcilBMbLT^a. ttoTftl/i, ft2jf , ft 20 

[0 3 6 5] RIRFKlC/NfcWbT^IBJBSeSStflia 
t5oil5 1 t^fJ:^:CSW-OFDMhC SW 
-OFDMfiDffl^fc-frfcJ; ^l/^V^iiC/N© 
2«7c©BJiSe2S* s lia-r4. fiui£cDJ;-5£CSW- 
O F D M fc*»W©C-CD M^ffl^fotT 4>^ST? 

#&£o ft 1 j|8 0 1 a43<tVftl-2«8 5 1 a, ft 
1-31851 a T M ^*§ < A^o C/ 30 

N#fiOffl^i«f«fflTVRe c e i ve r£;fc^ 
T*LDTV^b-K©Sj£L&gm#TgS. ft2/f 
8 0 1 btft2-3J18 5 1 bT*&y-—t:*^V7<D7 
U T©«fc5fcC/N*s<ft< N ^f— ^hCD^V^g 

^sflWai^DH^©tc4i5V^Ta!i(S»P«JKcD S D TV^l/- K 

31801 cfi±C/N^i|<, ifi»«#^:S<rf— ^ 

C -5 LT C/N h^W^U© 2 *7C©BJlS»iS*s|| 
3K~r^o ^0i^t:^^^M^*^(Z)GTW-OF 40 
DM^C-CDMOi^Mi&it GTW-OFD 
Mi:CSW«C-CDM0fi»^t)ttJ:D»6Ji5. 

#£BWfc:«fc!K C/Nt^;i/^/^<z>2&5G<Z)^ h 

[0 3 6 6] C/N©3JBi:^;i/^^fiD3a©2Jk7C 
©PgB^^OD^rftW^HDT V N S D T V N LDTV 
©3PBJl©TV(g^-<Z)^fHiBfi0SHl 5 2 ^1" 0 H 
iw^-T J: -5 tc l S^i^^tz&VN Ajf <£>ft 1 KfflcDXD 
>vh7 9 6 a lMLDTV^ifU *t7W;UC 50 
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311^0^7 9 6 a 2^C/N&fb£3&VW9h7 9 6 b 1 
CliSDTV0|«(tf^7 Fl^fS^oag&HP 
ffl-5*E«-r«« BJi©ft2/B^ 3»tttSDTVCD- 
ffi89o$9LPOT^ HDTVCDHPfi^SEtt-T 
£o CItiiU 2, 3jf£SDTV 4 EDTV, HD 

[0 3 6 7] ^ ©1^ C N ^fb^ ;u t:^ < 

tf-r s s tress b — h ^t^T vm^^^s^ 

tt<J>U Ell 5 3£^<fc-5fc3&7icCDGr a cef u 
IDegradat i o n#Hgl1-£ 
JSj^tf^B^^ct^W^nSo 015 3&CNR, yVI/ 

§ o 

[0 3 6 8] *^BjCDGTW-OFDM^Suii!i©^BJ 
0C-CDM©S»§i3ti&li, GTW-OFDMt 
CSW-C-CDM©ffi*^to*fc:,fc!) 2 &5u©|l£Jf #f 
it #f# £> ft -5 09 & ffl V ^ X HJS^J £ IttB^ U # G T W - O 
FDMhP owe r— We ighte d — 0 FDMCfi 
&-&fc>-t*-$\ GTW-OFDMtffeGDCNRGDPtJlgji 

[0 36 9] B154tt*+iJ77 9 4 a, 7 9 4 c, 

794e©S*t^'J?7 94b, 7 9 4 d, 7 94 

f KJt^T/j^<a*rw-uT3^sLfc4»©Tf, 2mm 

(DP owe r -We ight e d - O F D MifiMM.'t 
5. *+'J77 9 4ai;im^ l J77 9 5 a, 7 
9 5 c0l*ti«t bt^rt 'J 77 9 5 b, 7 9 5d 

So fe;fo#4fc4Jf©HSJl;&*#$>fts#, §15 4fli 
2jf©^©ilffi0i.]£L#>LT^5. El t ir^ £ ? 3f 

ffe©7^n^;&3£^©^##ffc£ft3 &»«»*»/^ 

[0370] Ell 5 5 ©idle 1 ■o©^>/Jf;i/7 

9 6 a, 7 9 6 b, 7 9 6 cS'fctf— K&$H 7 9 7 a, 
7 9 7b, 7 9 7 c©R$Mffi&£fc$-&fcl$liilE*$£ 

5 CI 3Jf©v;i/^y?^.t^-rs^SM©#fSe 
Sl^S-rSo HI 5 5<Z>m?3S.Wlz-fZ>tAM. B 

«Sfiac$s£-rs^-;* ^ -rx#$g£i_Tfc&/f©5r- 

So ^CAJf ©^-^^tfc^Hi-^ >^-ij — 
5IfcCt!)fl!TV $@B$ fc*B£*- Sffe© s ©*© 

[0 3 7 1] I O1^0fttti(j% ECCx>3-^-7 
4 4 ji:ECCrn-^-74 9 j ©Xd y ^H£E1 1 
60(a) (b) fc-tft-tftjjVr. SfcEll 6 7^- 
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— U— X959 3 6 b©^ • -i ^-'J-^RAM 9 
3 6 a.(Dti?-t:i%mZi\2>'i — U-X^— X;i/9 5 4 
&EI16 8 (a) T^U -Y >*-'J — XSggfL 1 £0 
16 8 (b) fcijVi-. 

[0 3 7 2] Z -5 UT^-*£-f >*->J-X-fSZi; 
t«t t)^— X W ^X© 5 c 
01 6 lOVSBSI«©^'Ds'^Ei:01 6 2©VS 
BjaSfi*©:7Dy*|gfc^£5fc^0i4x 5^ 6^ 
T-a5i0^Lfc4VSB J f»8 VSB-^1 6 VSB©£3£^g 

^mmmi. 2^r-i»0^LfcQAM j ?>psK{5^st 

[0 3 7 3] 0155 ©*SCt <fc D 3 Pgjf ©FgJi;Kat£ 

flQ^TA— hy^X©<*S$r<S®T*§5fe»*«4TV 
gfl^^ y MV^iffCiSLDTVyu- 

[0 3 7 4] *^liiASK, QAM, P SK % OFD 

*^*£fcc,t&K**©»&&reai* ,, et>:£5— 
[0375] *mMcD&mfcmj33&<D-^><D<&mzm%i 

S*lfflSb**lRl±**S*©T*S*»— ffl©Sfi«t:i: 

i£«>;*^A£3ifflT-t3&©T-y:&^o «lit«iRf^SfI 
#HI©»MjM^x^Afc£*©BS»!fc»&ftSM© 
ffl«a»*Jffl»*|si:«W©«**J»»*©«l«K:-4: t> frx. 
4©#«fc«»tea«jS5u;>Sri£T?&s. ^©io»i:> 

[0 3 7 6] u&»u *atta*a-^«Lh»a*5S©» 
^tt*»w©«t-5&i«jiseai*a;* s «fi«tfjfe*. 

*ee»«MSiiS©^&©^-&5 0^W±©*i^tt 

ft*. c©«biib, flayBftttaeHsftftv^i^ttw^ifffc 

#^*M©8««;bttJIUM9fc:i3±-rs. tt«JBH±»+ 
¥«©«*fc43V»T3R^fc*^Tt>«asft&S<gt« 
# T VffiS: »BflWC * * «k o fcSiWS©* -5 WSk £ 
frfr&ttftti&fc&V'v. #$gBJ3£fflw?>i:K : ilp©NT S 
Ci«£ 4; H D T VifcS £: ©ESfete 4: ffi«©tiffli£ j£*© 

tesfitt t ^ ? %jR«t» e> ft s o 

[0 3 7 7] *^B^(iS^^^«fc t) 
Lfc&©T-fc6#, $43*M!£&£%&IBicj&£TN:gt 
g«S«fcia:ttfc**» fiISB»*©afillfelB3e-r4C 
i: C J: »> &43tt©Sft 4SS 43r*>-*-«&Kttfc <6S. 
C ©fc«>gi?£©Sfc©/J\;* 1,^17 1, 3£#£§{i pJfgT- £ 
«. 3£ft^fr#^*bfcS-&T-4>|B]-©3i*& 

©5iM£#f#f>ftS. fcUJ^fci-? £##PJ3fc£«mM 
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[0 3 7 8] *fe*««H©#fl[fiS^SC&»±»aiCffl 

«Stt2SJ:!)**Wfe3SJfcU J «»-n\, iuiE©«t-5lc:!SaE 
Ory^bHDT VJfcSS*^ bfetf - tfXx V 
. ^©g{i^t£^£*r1atcM^£^3 4i^?gI:g&& 
*fc HMfcON T S C t H D T Vg«*»* L < (±g&$&© 
i^S:tt©a*#fe5o *£TV#ia©x#>it— 
fc»^©-y— t x 3i 'J rtf^HW Clfi^t 4 4: ^ ? 

ft*^ USE^JT-ttQPSK, 1 6 QAM, 32 
10 QAM4:4VSB, 8VSB, 1 6 V S BCDgmfttt 

m^tzM&m^TmaLfc&, 6 4qam n 128QA 

M, 2 5 6 QAM-?>3 2 VSBs 6 4VSBftfifflf 
£olZf>m<DI> SK^ASK^F SKtiffl-JlS^i: 
1-SHS£^?:a5iB^Ufc*s, FDM, CDMA-*>lfttt»M 

[0379] #s6re©*fiW£2i#sc©— -3©#«h:«« 

iSfiJffl***rsj±^-y-S *>©T-fe £|5©g{g8Sic 4: 

Si/^rAtSffl^ & 3 &©T-fcfc&V>„ 0!l;U;f4^g{g 

#ia©a5S»f§ ^ x ^ a & t, ^ ©^ £ £> ft 3 ass© 

««»IUfflj»*i:«ilS©«*«lffl»*©«8Ci: 5 A»i 

^©tfSfc^tta^t^irt-i&So c:©<fc-5%^-&!e;> 
[0 3 8 0] Lifih, ffim%Lmtt j PM±m&tt(Dm 

^tt*»W©J;-5«:^«[e»»5S*«jfi«Tffe4. ^-tf^ 
£>&MlftSi©8i*&©*§^5 0^et±©*«ltt4s*«)€,ft 
S. i©J»Mv tt3ya»tt*J5afft3B:v^a»tt«*»rtfl£ 
30 v^*a©2ie«*ttlRHIfl9K:iRi±-rs. 

^©^3feti5V^TS^ti5V^TfeMJi^ftfcg^3«IA ^ 

t v^iassfmi^T- s * «t 5 csifee©* siea&fcfT 

t>^i:lj•ftl^^&^>^C^^o *^S:fflV^?,i:gE : ^©NTS C 

sjig h d t vaai fc©a^tt tw&(Dmmfcmm<Dm 

[0 38 1] *mmm±>&}!¥.& &fflttft&¥&S« 

g«^Jg*IS:(tfe#^, fiffli«A»©*e«*lftS-r4c: 

t tc <t t) 3SM#©m* * * a trtt j e>-r ! fcg«& < * s . 

40 C©fc»Sj!lE©«A©/h$V^fBSTf*)5(EflTS«Rri6T?* 
So bfc»&Tft>|p|-©a» 

[0 38 2] ifc*««i©^fl|g3ai*SC*»±fll3Sltffl 

©5 s ;u h d t s;t- b & it - br ^ x. <j 
Zrt ©gfl^fgm^* ^ rtJ t « '> $ •& S i: v^ ^ mxtttt) 

50 ^i:syiS©NTS CtHDT Vg{IMfeb<J±g^«i© 
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■fefe-So mMmx-lit 1 6 QAMi: 3 2 QAMO^ 

W^&ffl^femfli^TBMIIUfcjt^ 6 4QAM-f>l 
2 8QAM^2 5 6 Q AM^{C@ffiT"S & i t&^o £ 

[0 3 8 3] 

[3SBJ§©#j*] W±©£dfC##g!E&v (l^A^ePi:, 

&m u mm^fimv&^m 1 ?u©^-* izm d 

&T±§B{f ^&g£©tf ©&M^£Sft 2 ^PCD^^ 

p fB©e^© q a M^n«£mi§r t ai^as 

C#»JU #fg^-^nfB©^ 1 ^-^^J^^^-a-T 
«SI U {b-*§,f&S¥©4>©B§^ p /n{(©{g -s§ * £ p /nfll© 

—tvmn^&mzT 1 -* &« ^ fett^mdoQ a 

M^f|{i^£^{fU ?gl§{i«&2 3Tl±, «Hg|2 5 
£ £ t) nfjt©^ 1 ^-^ 2 g{f«g 3 3 T-fctfg 1 

^-*?iJi;^2:r-*?!J£, ^3§{g«l4 3fBIlf 

iKm&S nfil©a^tg^ bfr&V'-Sfsfc&T-fc nffi 
©^— * * «H HIS i: b £ M £14 i: ^Mtt fflfeSfill 
M##£>tl£o QAM^©ff^©^Tt,*^ 
M^CiSV^e^i: I b < (iQ|fii:©gg|6$r f b 
c©Eggt#n> l&Snf £&£<fc5t;:±gB<i 
^,&£S/:7 ^SS©fEjg*5qJ^i: 

[0 3 8 4] ^(DBimmiZNTSCm^^miy"— * 
5!k HDTVfcNTSCi:©l|{f^^^27 ; -^?iJi:b 
Ti£fi-T 3 3 i: fc J; IK WMMiHt*^ T fcfcN T S CM 

-tr^oi'j T©ffi^h§^i^fll^©l?«i:^^■5^«^^ 

[^©tgiji&s&Bjn 

[01] *^B^©^l©^S6^J{c^|t^g^@0D»>^ 

im 2 ] #sgBj3©^ag0ij i ommm 1 ©^d * 
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[03] xmBEvmmm i <Dmmm^(D-<i> h;m 
[04] *^©^je^j i commm^o^* vjvm 

[05] *^B^ ©HJE^J 1 ©{g^£~.© 3 - k ©§ s 5 ^ 

[06 ] *^B^©^JS^J l ©{l^p^©^-^^ 
0 

[0 7] *^6B^©Hig^ 1 ©ff ^^p©c^©ff -Sfds-N© 

[0 8] *^©5iif6#ij i (Dm^&wttm^&.^(D?- 
[0 9] *%m<nnmm lvmmm^vm^ &m<Dmm 



[010] *mn<DmMmi<Dmti 6iqam0^ 
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